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WASTEWATER COLLECTION SYSTEM MASTER PLAN

EXECUTIVE SUMMARY

This Executive Summary summarizes the findings and recommendations of the Wastewater
Collection System Master Plan (Master Plan) for South Tahoe Public Utility District (STPUD or
District). The Master Plan was developed using the Asset Management Concepts of Risk and Level
of Service and is based on assessments of the hydraulics and physical condition of the collection
system. The Master Plan includes recommended improvements to provide adequate hydraulic
capacity and improve the collection system’s condition and reliability.

Supporting information for this Executive Summary can be found in the Master Plan Introduction
and the following Technical Memoranda that were prepared for the Master Plan:

* TM 1 — Level of Service

¢ TM 2 — Risk Assessment

¢ TM 3 — Pump Station Condition Assessment

* TM 4 — Design Flow Analysis

* TM 5 — Model Program Selection

¢ TM 6 — Model Development and Calibration

¢ TM 7 — Pipeline Condition Assessment

* TM 8 — Hydraulic Evaluation

* TM 9 — Design Criteria

* TM 10 — Capital Improvement Plan

Background

The District collects and treats wastewater from businesses and residents within the District’s service
area, which encompasses approximately 42 square miles and includes the City of South Lake Tahoe
and unincorporated area of El Dorado County within the Tahoe Basin. The collection system
includes 42 pumping station facilities, approximately 314 miles of gravity sewers that range in size
from 4 inches to 24 inches in diameter, and approximately 22 miles of force mains that range in size
from 2.5 inches to 18 inches in diameter.

Study area flows are conveyed to the District’s Wastewater Treatment Plant (WWTP). The District’s
WWTP, last expanded in 1989, has a capacity 7.7 million gallons per day (mgd). Effluent is exported
26 miles to Harvey Place Reservoir in Alpine County. The WWTP treats an average annual flow of
4 mgd. Peak average daily flows of approximately 5 mgd occur during summer holiday weekends.
The 2005 New Year’s Eve storm saw continuous rainfall measuring 4.71 inches, which caused an
instantaneous peak flow of 18.5 mgd at the WWTP.

ES-1
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Sanitary Sewer Overflows

California State Water Resources Control Board (SWRCB) Order No. 2006-003 provides statewide
general Waste Discharge Requirements (WDR) for all publicly owned sanitary sewer collection
systems in California with more than one mile of sewer pipe. Agencies meeting these criteria must
develop a Sewer System Management Plan (SSMP). SSMPs are created to help sewer agencies
develop and implement a plan to effectively manage wastewater collection systems. The SSMP will
establish goals and present objectives to minimize the number and impact of sanitary sewer
overflows (SSO), provide sewer capacity to accommodate design storm flows, and maintain the
condition of the collection system such that the District can continue to provide reliable service.

Reported SSO averages for a sample of agencies located throughout the United States range from
two to six dry weather SSOs per 100 miles of sewer per year. This information comes from
published data by the Water Environment Research Foundation (WERF), American Society of Civil
Engineers (ASCE), and the Environmental Protection Agency (EPA) Region 9.

Reported SSOs for the District for 2005 to 2008 ranged from 2.9 to 3.8 per 100 miles, which falls
within the middle of the range of national averages. Primary causes for the District’s SSOs included
grease (30 percent), rags (20 percent), roots (14 percent), debris (7 percent), vandalism (5 percent),
pipe damage (2 percent) and unknown causes (23 percent). Each recorded SSO during this period
occurred during dry weather.

Seventy percent of the SSOs occurred in 6-inch-diameter pipe. Seventy-nine percent of the SSOs
occurred in asbestos cement pipe (ACP). Sixty-seven percent of the SSOs occurred in areas that
were cleaned as recent as 2005 or 20006.

Asset Management

This collection system master plan helps the District implement asset management practices and
develop an asset-management-driven capital improvement program. Asset management is a process
that provides a defined level of collection system performance at the lowest life-cycle cost. The
Master Plan addresses four aspects of asset management:

Level of Service. Defining level of service is key to good asset management. Levels of service relate
to an agency’s main mission—they identify the things most important to customers or the
environment. They are key indicators of how an agency will meet its critical institutional goals.
Levels of service were developed in five categories:

* Collection system service

¢ Community health, safety, and environment
*  Employee safety

* Regulatory requirements

* Customer service.
This master plan focuses primarily on the first three levels of service:

Risk Assessment. In this Master Plan, a risk assessment helped identify the District’s most critical
assets and projects. The assessment considered independently an asset’s likelihood of failure and

ES-2
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consequence of failure in meeting the designated levels of service. An asset’s consequences of failure
would result in a SSO, injured employee, or injured member of the public. The consequences of
SSOs were further evaluated according to the size and location of the SSO.

The asset’s likelihood of failure was determined during the hydraulic and condition assessment tasks.
The hydraulic assessment evaluated growth in the collection system and the increase of flows from
new connections and the effects of wet weather flows. These factors helped determine a failure
probability caused by a lack of hydraulic capacity. Failure probabilities were based on structural
condition, operational information, maintenance data, and the reliability assessment. The reliability
assessment considered such topics as the obsolescence of equipment that may make obtaining spare
parts difficult.

Business Case Evaluations (BCE). Business case evaluations incorporate risk, along with social
and environmental costs and benefits, when evaluating project alternatives. The BCE process can be
applied equally to improvement and replacement projects. The BCE supports a thorough
alternatives evaluation and helps ensure that the District’s money is put to the best use to meet
specified levels of service.

Capital Improvement Program (CIP) Prioritization. Using risk assessment, District staff and the
consultant team prioritized projects within the CIP. The resulting CIP is well-documented and
founded on asset management principles that allow it to stand up to scrutiny. The CIP is focused on
the most critical situations that would lead to a SSO or injury. This approach enables the District to
maintain a higher level of service by most efficiently using its limited resources.

Pipeline and Pump Station Condition Assessment

The condition assessment was based on field inspections at 22 pump station facilities completed in
2007 and review of existing pipeline closed-circuit television (CCTV) inspection information
collected by the District over the past five to six years. Since 2003, the District conducted CCTV
inspection of approximately 44 miles of sewer, which represents 14 percent of the collection system.
Approximately 8 percent of the inspected pipe segments had a defect that required a repair. The
District repairs these defects as part of its ongoing pipeline rehabilitation program.

Pipeline Condition Assessment. The District’s pipes and manholes are generally well maintained,
though there is room for improvement in specific areas. The District experiences a moderate
number of dry weather SSOs, roughly falling within the range of averages seen by other agencies
around the country. Most of these SSOs occur in 6-inch-diameter pipes, which are often difficult to
maintain because they are prone to blockage due to their small diameter.

In contrast to the District, most sewer agencies do not clean the majority of their systems every
three years; however, the District’s cleaning schedule is necessary to maintain the 6-inch-diameter
pipes that experience root intrusion and structural problems at a higher rate than larger pipes in
other parts of the system. This cleaning program has allowed the District to maintain low levels of
dry weather SSOs.

Despite approaching 50 years of age, the District’s pipeline infrastructure remains in relatively good
condition. The District’s ongoing CCTV inspection program identifies pipeline defects that are
repaired quickly. The District is improving its inspection frequency and procedures for pipes and
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manholes, and is on track to inspect the system approximately once every 12 years. In 2008, the
District implemented the National Association of Sewer Service Companies (NASSCO)
standardized system for rating pipe and manhole defects. CCTV inspections are currently not
prioritized.

One area for further improvement is the District’s force main maintenance and inspection program.
Air relief valves (ARV) on a number of force mains are not being maintained, which puts the
District at risk for a force main failure due to corrosion or an ARV spill.

Priority 1 recommended improvement projects focus on areas of high maintenance and poor
condition. Approximately 13,000 LF of Priority 1 pipe should be considered for rehabilitation.
Additional rehabilitation needs will be identified through the District’s ongoing CCTV inspection
program and be addressed by an annual program.

Approximately 17,000 LF of Priority 2 sewers should be considered for rehabilitation. The Priority 2
list includes pipes with moderate defects and maintenance levels.

The District identified one additional Priority 1 project—the Highway 89/Fifth Street redundant
sewer crossing. This sewer has a high consequence of failure and District staff has identified that it
should have a high priority.

Other recommendations from the condition assessment that are not capital projects are listed below:

Maintenance Recommendations
= Prioritize CCTV inspections and develop a plan to evaluate results.
= Inspect stream crossings two times per year and meadow sewers every 18 to 24 months.

® Maintain ARVs on all force mains to help ensure that they operate propetrly and protect the
pipeline from damage. This work will be a shared responsibility between the pump crews and the
underground maintenance crews.

* Monitor manholes where there is a force main discharge on an annual basis to evaluate for
corrosion damage.

Policy Recommendations

* Minimum pipe diameter should be eight inches. When existing 6-inch pipes are scheduled for
rehabilitation or replacement, replace them with 8-inch pipe to reduce maintenance.

= Private building laterals should be tested and renovated on a standard basis as an approach to

reduce infiltration and inflow (I/I). Many communities require lateral testing when a property is
sold.

Pump Station Condition Assessment. The District has made a significant effort to prevent
overflows in the system, and no pump related overflows have occurred since January 2004. The
District’s pump stations are well maintained; staff is highly knowledgeable and skilled in maintaining
and improving the wide variety of pump stations.

The District has several types of pump stations, many of which are 40+ years old. The equipment in
these pump stations varies. The District is geographically isolated relative to manufacturers’ service
facilities. This means the District must have spare parts on hand, and the in-house expertise to make
repairs themselves in a timely manner, especially during inclement weather.

ES-4
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The District has retained its staff for many years, which means staff has significant experience and
internal knowledge of the pump stations. Replacing employees who retire or leave may be difficult
because of their high skill level and knowledge of facilities.

Safety is a concern at some of the District’s pump stations because confined space entry procedures
are required for entry into the dry wells.

The pumping and vacuum system at Fallen Leaf Lake (FLL) is also a concern. This system requires
significant operation and maintenance attention from the District because of its design. The District
has spent many hours fine-tuning this system because a failure in the FLL system would have
significant consequences. A Business Case Evaluation performed on the FLL system identified cost-
effective improvements to select portions of the system that will reduce the District’s overall risk.

The pump station condition assessment identified two Priority 1 improvement projects for
implementation within the next 10 years. These include the vacuum valve improvements at FFL and
the system wide SCADA improvements.

There are 13 Priority 2 pump station projects identified in the 10- to 20-year time frame. These
projects fall into two categories: employee safety improvements and maintenance improvements.

Several other recommendations not identified for the CIP that will be implemented by District Staff
are listed below:

Safety Recommendations

* Provide wet well fall protection.

= Install combustible gas detectors in wet wells.

= Install bollards to protect the Beecher Pump Station electrical panels from vehicular traffic.

= Install a new electrical cabinet at the Beecher Pump Station.

* Provide Ground Fault Circuit Interrupt protection at the electrical outlets at pump stations

= Evaluate electrical equipment layouts to ensure compliance with “Working Space” requirements.

Structural Recommendations

* Remove metal items in the wet wells (including ladders).

Other Recommendations

= Install standby pumps at Flanders and Taggart pump stations.

= Install redundant sump pumps in dry wells.

Another recommendation included developing a standardized submersible pump station design.

These pump stations have less equipment to operate and maintain than wet well/dry well pump
stations and are easier for new employees to learn to operate and maintain.

Also, the District has started to use Smart Manhole Covers in a limited number of locations to
monitor surcharging in the system and will continue to evaluate their viability in more locations.

ES-5
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Hydraulic Assessment

The hydraulic assessment was based on hydraulic modeling of 231 miles of trunk sewers/force
mains and 10 pump stations under current and future flow conditions. The District’s Geographic
Information System (GIS) data provided the base for the hydraulic model. Flow projections are
based on flow monitoring performed by the District and by a subcontractor during this project.
Land use information for developing future flow projections came from the City of South Lake
Tahoe, El Dorado County, the Tahoe Regional Planning Authority and the United States Forest
Service.

Because the District’s service area is almost built out only minor increases in average daily flow are
anticipated. Peak wet weather flows were based on a 25-year, 24-hour design storm. Table ES-1
summarizes flow projections for the District’s service area.

Table ES-1. Model Flow Projections

Summer Avg | Summer Peak | Peak Hourly Winter

Daily Flow Hourly Flow Design Storm Flow
Scenario (mgd) (mgd) (mgd)
Current 4.84 8.56 16.75
Future 5.62 8.65 16.98

The hydraulic assessment found two areas within the trunk sewer network and one pump station
with inadequate hydraulic capacity to convey future wet weather flows without excessive surcharging
or SSOs. This finding led to three hydraulic capacity enhancement projects for the Capital
Improvement Plan. These projects include the Al Tahoe and Bijou relief sewer projects. These
sewers will be under capacity for the future design flow event. The Tahoe Keys pump station
capacity upgrade is also needed. This pump station is currently undersized for the existing and future
design flow conditions.

Capital Improvement Plan

Capital improvement projects will mitigate hydraulic and structural deficiencies, reduce maintenance
and improve overall system safety, reliability and operation. Information from the hydraulic and
condition assessments and the risk assessment were used to prioritize the capital projects into three
categories. Individual projects were discussed in the previous sections. The comprehensive Capital
Improvement Plan (CIP) is listed in Table ES-2 and shown on Figure ES-1.

Priority 1. Projects with the greatest risk for collection system SSO or employee injury.

Priority 2. Projects that are not needed until development occurs and projects that will reduce
maintenance and improve system safety, reliability and redundancy.

Priority 3. Other projects that are not anticipated to occur in the next 20 years.

For the Bijou pump station project, future redevelopment could affect flows and should be taken
into account during design. Also, the Douglas County Sewer Improvement District (DCSID) is

investigating the possibility of a future gravity bypass into the STPUD system, which would affect
flows at Bijou pump station. For the Bijou relief sewer project, there is an ongoing City of South

ES-6
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Lake Tahoe and Caltrans erosion control project in the same vicinity. These agencies are

investigating possible relocation of some District sewer mains. These projects should be
coordinated.

It is also recommended that the Al Tahoe and Tahoe Keys force main bypass projects be
coordinated with the proposed WWTP headworks project.

ES-7
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Table ES-2. Capital Improvement Plan

Project Desigq, . Anticipated Spending ($) per Fiscal Year Ending June 30
P::::‘ity Project Construction | Comtrecton | Capital | 2009- | 2010 | 2011 | 2012- | 2013- | a0ta- | 20t5- | a0t6- | 207- | 208- | a0ts.
Ranking Type Project Name Cost ($) Services ($) Cost ($) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2029 Totals
Pipeline Projects
- Pipeline Wildwood Sewer Interceptor - - | 1,653,000 580,000 | 1,073,000 1,653,000
- Pipeline Force Main Bypass - Al Tahoe 630,000 126,000 756,000 756,000 756,000
- Pipeline Force Main Bypass — Tahoe Keys 880,000 176,000 | 1,056,000 1,056,000 1,056,000
- Pipeline Cleaning of Sewer Trunk Lines - - 554,000 554,000 554,000
1 Pipeline HWY 89 - 5th St. Relief Sewer 170,100 34,000 204,100 204,100 204,100
1 Pipeline High Maintenance and Poor Condition Sewer Replacement (Priority 1) 749,970 150,030 900,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 | 100,000 100,000 900,000
2 Pipeline High Maintenance and Poor Condition Sewer Replacement (Priority 2) 1,666,600 333,400 | 2,000,000 2,000,000 | 2,000,000
2 Pipeline Al Tahoe Relief Sewer (Open-Cut) 1,171,100 234,200 | $1,405,300 1,405,300 | 1,405,300
2 Pipeline Bijou Relief Sewer 1,334,500 257,000 | 1,601,400 1,601,400 | 1,601,400
Pump Station Projects
Pump
1 Station SCADA Upgrades 2,835,000 567,000 | 3,402,000 850,500 | 850,500 850,500 850,500 3,402,000
Pump
1 Station Tahoe Keys Pump Station Capacity Upgrade 851,000 170,000 { 1,021,000 1,021,000 1,021,000
Pump
1 Station Fallen Leaf Lake System Improvements (Upgrade VVS #3, Replace VVS #8) 216,000 43,000 259,000 259,000 259,000
Pump
2 Station Al Tahoe Pump Station Maintenance Improvements 751,000 150,000 901,000 901,000 901,000
2 Pump Pump Station Safety Improvements
Station 1" g1 gwin Beach 518,800 103,800 | 622,600 622600 | 622,600
Bellevue 464,300 92,900 557,200 557,200 557,200
Bijou 1,638,500 327,700 | 1,966,200 1,966,200 | 1,966,200
Johnson 1,365,400 273,100 | 1,638,500 1,638,500 | 1,638,500
Pioneer Village 98,300 19,700 118,000 118,000 118,000
Pope Beach #1 163,900 32,800 196,700 196,700 196,700
Pope Beach #2 131,100 26,200 157,300 157,300 157,300
San Moritz 532,600 106,500 639,100 639,100 639,100
Taylor Creek 901,300 180,300 | 1,081,600 1,081,600 | 1,081,600
Trout Creek 819,300 163,900 983,200 983,200 983,200
Venice 163,900 32,800 196,700 196,700 196,700
FLL Main Station 245,800 49,200 295,000 295,000 295,000
Other Capital Expenditures
- 1 Master Plan Update - - 350,000 350,000 350,000
- 2 Flow Monitoring and Hydraulic Model Update - - 200,000 200,000 200,000
TOTAL 18,298,470 3,649,530 | 24,714,900 0 504,100 | 1,121,000 | 1,912,000 | 1,209,500 | 1,530,500 | 2,023,500 | 1,504,500 | 100,000 100,000 | 14,709,800 | 24,714,900

1. Project costs are current to the Tahoe Basin Summer 2009. ENR CCl of 9103. They include a contingency of 35 percent and are AACE Class 5 Order of magnitude.
2. These costs should be adjusted to the construction midpoint at the time of project planning.
3. The allowance for Design, Administration and Construction Services is 20 percent.
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WASTEWATER COLLECTION SYSTEM MASTER PLAN

INTRODUCTION

South Tahoe Public Utility District (STPUD or District) owns and maintains a wastewater collection
system that serves approximately 17,000 sewer customers in the City of South Lake Tahoe and
unincorporated area of El Dorado County within the Tahoe Basin. The collection system conveys
wastewater from the District’s service area to the District Wastewater Treatment Plant (WW'TP).
The District last prepared a wastewater collection system master plan in 1986. In January 2007, the
District retained Brown and Caldwell (BC) to prepare a new Master Plan.

The Master Plan provides a comprehensive plan for improving the collection system over the next
20 to 30 years. The study includes a hydraulic evaluation and condition assessment and develops a
detailed capital improvement plan using the concepts of Asset Management. The Master Plan will
facilitate the District’s development of its Sewer System Management Plan (SSMP) as required by
the State Water Resources Control Board (SWRCB).

This section summarizes the process undertaken to develop this Master Plan and provides
background information on the study area, collection system and regulatory drivers.

1.1 Scope of Work

The Master Plan scope of work includes the tasks outlined below. Completed work tasks were
documented in technical memoranda and submitted to the District for review. These technical
memoranda are included as chapters of this Master Plan report.

Data Collection and Assessment of Wastewater System. Review available information on the
collection system and confirm the sub-basin discharge points.

Design Criteria and Level of Service. Develop the Master Plan basis of Asset Management and
recommend updates to the District’s Design Criteria.

Flow Monitoring and Analysis. Perform dry and wet weather flow monitoring, project current and
future wastewater flows, and determine the design storm critetia for infiltration and inflow (I/1)
projections.

Condition Assessments. Perform focused condition and reliability assessments on select pipes and
pump stations using Asset Management principles; develop alternatives to address condition
deficiencies.

Hydraulic Model Development. Develop a hydraulic model of the collection system to identify
current and future hydraulic deficiencies and allow the District to make hydraulic evaluations in the
future.

System Performance Evaluation and Capacity Assurance Plan. Identify hydraulic deficiencies in
the collection system and develop improvement alternatives.

1
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Long Range Capital Improvement Plan Development. Develop capital projects to address
conditional and hydraulic deficiencies; prioritize the projects in a CIP using Asset Management
principles.

Master Plan Report. Document the Master Plan in a readily useable report.

1.2 Study Area

The Master Plan study area encompasses the District’s 42-square mile service area and includes the
City of South Lake Tahoe and an unincorporated area of El Dorado County within the Tahoe Basin.
The service area is bordered by Hwy 89 North past Cascade Lake, Hwy 89 South to Luther Pass,
Hwy 50 East to Nevada state line, and Hwy 50 West before Echo Lake. The service area, illustrated
in Figure 1, also includes state parks and USFS land.

1.3 Existing Collection System

The collection system owned and maintained by the District includes 42 pumping station facilities
(including pumping stations and vacuum valves), approximately 314 miles of gravity sewers that
range in size from 4 inches to 24 inches in diameter, and approximately 22 miles of force mains that
range in size from 2 2 inches to 18 inches in diameter. Flows from the study area are conveyed to
the District’s wastewater treatment plant (WWTP).

1.4 Wastewater Treatment

The District’s WWTP was last expanded in 1989 and has a capacity 7.7 mgd. Effluent is exported 26
miles from Harvey Place Reservoir in Alpine County. The WWTP treats an annual average flow of 4
mgd. Peak average daily flows of approximately 5 mgd occur during summer holiday weekends. The
2005 New Year’s Eve storm saw continuous rainfall measuring 4.71 inches and caused an
instantaneous peak flow of 18.5 mgd at the WWTP.

1.5 Previous Planning Reports and Information

In 1986, James M. Montgomery Consulting Engineers, Inc., completed the District’s previous
evaluation of the wastewater collection system. Additional reports and planning documents have
been prepared for the collection system and are as follows:

* El Dorado County Parcel GIS, September 2008

* City of South Lake Tahoe 1999 General Plan (Including the 2008 General Plan Housing
Element Public Review Draft)

* El Dorado County 2004 General Plan

* Tahoe Regional Planning Agency Community Plan Statement Maps and the Community Plans
for Stateline/Ski Run, Bijou/Al Tahoe, and South Y Industrial.

« STPUD Future Connections Facilities Plan, 1995 (Referenced within the 2008 General Plan
Housing Element)

* STPUD Emergency Power and/or Storage Facilities Plan, Carollo Engineers, 1991

2
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* STPUD Emergency Power and/or Storage Facilities Plan Amendment 1, Carollo Engineers,
1994

These reports were used, in conjunction with other existing data, to evaluate and develop
recommendations for the District’s collection system.

1.6 Regulatory

This section summarizes current regulatory requirements and rules. It is intended to provide general
discussion of the subject matter covered. To the extent it addresses laws, regulations or court
decisions of any jurisdiction, it is not intended as a precise, detailed or thorough summary of the
pertinent legal authorities.

Regulatory Environment. The United States Environmental Protection Agency (USEPA) began
drafting Capacity, Management, Operations and Maintenance (CMOM) regulations in the mid-1990s
to require owners and operators of publicly owned wastewater collection systems to eliminate SSOs.
SSOs occur when wastewater escapes the collection system as a result of blockages or capacity
restrictions in the system. The State of California, through its State Water Resources Control Board,
has moved forward. The State issued Sewer System Management Plan (SSMP) requirements to
achieve the SSO reduction goals of CMOM. Both state and federal regulators have recently taken
enforcement actions against collection system agencies in California because of SSOs.

CMOM/SSMP Goals and Components. CMOM and SSMP were developed to help sewer agencies
develop and implement a plan to effectively manage a wastewater collection system. This plan will
establish goals and present objectives to minimize the number and impact of SSOs, provide sewer
capacity to accommodate design storm flows, and maintain and improve the condition of the
collection system so the District can continue to provide reliable service.

SSMP. California State Water Resources Control Board (SWRCB) Order No. 2006-003 provides
statewide general Waste Discharge Requirements (WDR) for all publicly owned sanitary sewer
collection systems in California with more than one mile of sewer pipe. Agencies meeting these
criteria must develop a Sewer System Management Plan (SSMP) that includes at least 11 mandatory
elements, which are identified in Table 1. The agency’s SSMP must be approved by the collection
system’s governing body. The WDR also requires uniform reporting of all sanitary sewer overflows
(8SOs) to a statewide electronic database maintained by the SWRCB. All elements of the SSMP
must be in place by specified dates prior to August 1, 2009, for sewer agencies serving populations
between 10,000 and 100,000.

3
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Table 1. SSMP Components
Components Major Goals
1. Goals Properly manage, operate and maintain all parts of the sanitary sewer system.
- Clearly identify the parties responsible for the plan; management, administration and

2. Organization : . : oo )
maintenance; and the chain of communication for SSO reporting.
Demonstrate through ordinances, agreements or other legally binding procedures that the
agency has the legal authority to: prevent illicit discharges into the sewer system; require that

3. Legal Authority sewers and connections be properly designed and constructed; ensure access for

maintenance, inspection and repairs; limit the discharge of fats, oils and grease (FOG); and
enforce violation of sewer ordinances.

a) Maintain an up-to-date map;
b) Regular preventive maintenance activities;

4. O&M Program c) Develop a prioritized rehabilitation and replacement plan;
d) Provide training;
e) Provide equipment and replacement part inventories.
) . a) Design and construction standards and specifications;
5. Design and Performance Provisions

Overflow Emergency Response Plan

)
)
)
)
)
b) Procedures and standards for inspecting and testing new sewers.
a) Proper notification procedures;

b) Overflow response program;

c) Overflow notification procedures;

d) Emergency Response Plan procedures;

e) Traffic and crowd control procedures;

f) Program to ensure reasonable steps are taken to contain SSO.

Fog Control Program

a) Public education and outreach plan;

b) FOG disposal plan;

c) Legal authority to prevent discharges;

d) Grease removal device requirements;

e) Authority to inspect grease producing facilities;
f) Identification of areas prone to FOG blockages;

g) Development and Implementation of FOG source control measures.

System Evaluation and Capacity
Assurance Plan

a
b
c
d

Evaluation of areas experiencing SSO discharge;
Develop design criteria;

Develop a CIP to address identified hydraulic deficiencies;
Develop a schedule of completion dates.

Monitoring, Measurement and Program
Modifications

a
b
c
d
e

Maintain information to establish and prioritize SSMP activities;
Monitor the implementation and effectiveness of each element;
Assess the success of the preventive maintenance program;
Update program elements as necessary;

Identify and illustrate SSO trends.

—_ e D D= e s =

10.SSMP Audits

Conduct a program audit at least every two years to evaluate the effectiveness of the SSMP.

11.Communication Program

Communicate on a regular basis with the public on the development, implementation and
performance of the SSMP.

a
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1. ASSET MANAGEMENT CONCEPTS FOR THE MASTER PLAN

Asset management is a customer-focused approach providing a defined collection system performance at the
lowest life cycle cost. Key asset management questions include:

® What levels of service do our customers need?
® How can we deliver these services at the lowest cost?
This collection system master plan will help the District implement asset management practices and develop a

capital improvement program that is asset management driven. There are four aspects of asset management
that the master plan will address. They include:

= Levels of Service

= Risk Assessment

® Business Case Evaluations

= Capital Improvement Plan (CIP) Prioritization

A brief introduction to each of these four aspects is provided below. The remainder of this Technical
Memorandum (TM) will focus specifically on Levels of Service.

1.1 Levels of Service

A fundamental concept in advanced asset management is defining specific levels of service. Levels of service
should relate to the agency’s main mission and should be things important to customers ot the environment.
They are key indicators of how an agency will meet its critical institutional goals.

The service levels that the District establishes as part of this master plan are ultimately supported by the
performance indicators and data that are gathered about the collection system on a daily basis. This concept is
illustrated on Figure 1-1.
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Figure 1-1. Service Levels are supported by Performance Indicators and Underlying Data

For this project, a two-step process is used to develop the District’s service levels.

1.1.1 Step 1 - Develop Initial Levels of Service

The first step consists of a workshop with a cross-section of District staff to understand what is important to
the District’s customers and other stake holders. Initial levels of service can then be identified and used to
help guide the hydraulic and condition assessments. It will also be useful to obtain input from the District’s
elected officials during this process since they are ultimately held responsible for the District’s performance
by its customers.

1.1.2 Step 2 - Finalize Levels of Service

The next step finalizes the levels of service after enough assessment is performed to determine the costs for
meeting the initial levels. This will give the District the opportunity to adjust the levels of service so that they
are in line with reasonable rates for the District’s customers. This step was performed later in the master
planning process, after the hydraulic model and condition assessment tasks were completed.

1.2 Risk Assessment

Risk assessment will be used to identify the District’s most critical assets and projects. It is based on separate
consideration of likeliness of failure and consequence of failure. Risk may be approached qualitatively, where
assets with both high likelihood and high consequence of failure are considered the most “risky,” or
quantitatively, where consequence expressed in dollars is multiplied by the annual probability of failure to
calculate annual risk exposure (also called “risk cost of asset ownership”).

In either case, consequences of failure costs need to be comprehensive and include factors such as:

= Social costs (traffic, etc.)

® Image repair costs (Tahoe’s pristine environment)

® Legal costs (lost business, claims of damaged homes and other property)
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® Fines and penalties (RWQCB, third party lawsuits)

= Injuries to public or District staff

For example, pipes that carry large flows and are difficult to repair because of access problems (e.g. highway
or meadow crossings) are likely to have high consequence of failure.

The likelihood of failure is determined during the hydraulic and condition assessment tasks. The hydraulic
assessment evaluates growth in the collection system and the increase of flows from new connections and the
return frequency of wet weather flows. These factors are used to determine a failure probability due to lack of
hydraulic capacity. Failure probabilities related to condition are based on structural condition, operational
information, maintenance data, and the reliability assessment. The reliability assessment considers such topics
as the obsolescence of equipment that may make obtaining spate parts difficult.

1.3 Business Case Evaluations

Business case evaluations (BCE) incorporate risk as well as social and environmental costs and benefits in the
evaluation of project alternatives. The BCE process can be applied equally to improvement and replacement
projects. The BCE supports the thorough evaluation of alternatives and helps ensure that the District’s
money is put to the best use to meet the specified levels of service. For each identified project, the BCE will
consider multiple alternatives, always including a “do nothing” alternative. The evaluation will include initial
costs plus life-cycle costs, benefits, O&M costs, ongoing rehabilitation and replacement costs, risk costs, and
factors such as fines/penalties, emergency repairs, and disruption to the public.

1.4 CIP Prioritization

Finally, these asset management principles are used to prioritize projects within the capital improvement
program using a matrix analysis. The resulting capital improvement program is well documented and founded
on asset management principles that allow it to easily stand up to scrutiny. The CIP is focused on the most
critical situations — those where there is a higher risk of functional failure leading to failure to deliver required
service levels. This approach enables the District to maintain a higher level of service by most efficiently using
its limited resources.

2. EXISTING LEVEL OF SERVICE CATEGORIES

On June 5, 2007, Brown and Caldwell met with a cross-section of District staff to discuss risk assessment and
levels of service with respect to the District’s collection system. At that time, the District did not have formal
level of service categories for the collection system, though they did have two informal categories that drive
the District’s management plan.

The primary level of service category that the District used (also its mission statement) was to “furnish our
customers with reliable water and wastewater services, and provide these services safely, efficiently, and cost
effectively”.

The secondary level of service category that the District used was to minimize sewer overflows (SSOs),
particularly to sensitive water bodies and their tributaries. These water bodies include Fallen Leaf Lake and
Lake Tahoe, which are pristine recreational lakes and sources of drinking water. This level of service category
is the primary driver for the District’s aggressive Operations and Maintenance program for pipes, manholes
and pump stations located in the collection system.
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These two level of service categories are supported by performance indicators and data that are collected by
the District and maintained in spreadsheets and in the District’s Computerized Maintenance Management
System (CMMS). Supporting performance indicator data that the District currently tracks include SSOs, sewer
footage cleaned each year, and complaint responses.

3. PRELIMINARY LEVEL OF SERVICE CATEGORIES

As the District moves forward, there are other level of service categories (and supporting performance
indicators) that they may want to formally adopt and begin tracking. These categories and performance
indicators will be helpful as the District develops its Sewer System Management Plan (SSMP) and completes
periodic SSMP audits as required by the State’s WDR.

Table 1 summarizes the additional level of service categories developed during this master plan that the
District may want to consider as they establish a formal asset management program. These categories include:
= Collection system service

= Community health and safety & environment

® Employee health and safety

® Regulatory requirements

® Customer service

With formal level of service categories and performance indicators, the District’s CMMS should track and
petiodically report this indicators. For comparative purposes, published performance data on each of the

categories above are included in documents published by Water Environment Research Foundation (WERF)
and American Society of Civil Engineers (ASCE).
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Table 1. Level of Service Categories

Service Level Category

Service Level

Objective

Quantitative

Performance Indicators

Data

Collection System Service

» Proactively maintain the wastewater collection system to
minimize service disruptions.

« Number of stoppages per 100 miles of sewer per year shall be less than
reported national averages

Note: These performance indicators are based on national averages from
recent WERF and ASCE collection system studies

« Perform 100% of collection system focused or “enhanced cleaning areas”
cleaning on schedule

« Perform 100% of grease interceptor inspections on schedule
 Perform 80% of collection system cyclic cleaning on schedule
« Perform 80% of pump station scheduled maintenance on schedule

« Number of stoppages

« Resullts of stoppage investigations and resolutions

« Number of repeat stoppages
« Cleaning WO histories
* PS WO histories

« Grease inspection WO histories

« Respond quickly and effectively to customer complaints and
system failures.

« 80 percent of reported problems or alarms will be responded to within one
hour.

« 80 percent of problems will have service reinstated within four hours.

¢ Problem response histories
« Alarm response histories

« Complaint logs
» SCADA logs

Community Health and
Safety & Environment

« Minimize sanitary sewer overflows (SSOs),

« The number of dry weather SSOs per 100 miles of sewer per year shall be
less that reported national averages.

« Zero wet weather SSOs for storms less frequent than 25-year, 24-hour design
rain event

¢ Number of SSOs

« Two levels of redundancy at pump stations (i.e. generator, bypass capability,
storage)

« Standby pumps at all pump stations.

¢ SSO reports
« Implementation of CIPs
* Precipitation data

« Protect receiving waters (Lake Tahoe, Fallen Leaf Lake) and
Stream Environment Zones (SEZ).

* No “beach” closures or SSO notifications in SEZ

« Meet SWRCB requirements for bacteriological indicators

* Number of beach closures or SEZ notifications, locations, durations

« Volumes of spills

« Water quality sampling reports

« Protect community from hazards associated with collection
system

« No public injuries

» Number of car accidents associated with District
» Number of District facility intrusions

« Car accident histories
« Other injury histories

« No hazardous materials (except fuel)

Employee Health and
Safety

« Minimize employee health and safety risks.

« Injury and lliness Incident rate less than industry standard.
» 100% compliance with confined space entry procedures

« Injury and lliness Incident rate
« Confined space entry permits
» Employee safety training.

« Safety equipment inventory

Regulatory Requirements

» Meet the requirements of the Statewide General WDR for
Sanitary Sewer Systems (SSMP).

» Complete SSMP according to schedule
 Submit SSMP audits as required by the State WDR

* SSMP completion/update dates
« SSMP audit dates

 Report all overflows as required by State

« Report SSOs within 2 hours per State requirements

¢ SSO reporting log

« SSO reports

Customer Service

« Provide efficient and timely service to customers

 Respond to connection permits within 7 days
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1. INTRODUCTION

Risk assessment is a procedure that assesses the District’s assets in terms of the risk they pose to the
provision of required setvice levels. The assessment is being conducted as part of this master plan to help the
District prioritize the capital improvement projects identified during the course of this project. Risk
assessment considers both the likeliness of failure and consequence of failure. Risk can be expressed
quantitatively in terms of dollars or qualitatively in terms of relative risk. Consequences of failure need to be
comprehensive and should include items such as:

= Social costs (traffic, etc.)

® Image repair costs (Tahoe’s pristine environment)

® Legal costs (lost business, claims of damaged homes and other property)

= Fines and penalties (RWQCB, third party lawsuits)

= Injuries to public or District staff

On June 5, 2007, Brown and Caldwell met with a cross-section of District staff to discuss the District’s
collection system assets in terms of risk. The risk assessment discussion was organized into the following
topics:

= Grouping assets according to the probability of failure and the consequence of failure.

= Identifying common asset failure mechanisms.

= Identifying consequences of failure.

= Identifying preliminary approaches to determine frequencies of failure.

Information gathered at this workshop serves as the basis for this TM.

2. GROUPING COLLECTION SYSTEM ASSETS

The first step in identifying the District’s highest-risk assets (those that have a higher risk of failure and
consequence of failure) is grouping the collection system assets. This grouping process started by dividing the
collection system assets in four “broad” asset categories called the Primary Asset Class. For the District, the
Primary Asset Class includes gravity pipes, manholes, pump stations and force mains.

The next step is identifying the Key Asset Attributes. The Key Asset Attributes are much more detailed and
includes items such as pipe material, age and location or whether a pump station has bypass pumping
capability.

Based on information gathered at the Risk Assessment workshop, Table 1 summarizes the District’s
collection system assets.

BROWN anp CALDWELL

3

Use of contents on this sheet is subject to the limitations specified at the beginning of this document.
P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 2 (Final) 123009 Risk Assessment Task 2 2.doc\jaf



Technical Memorandum No. 2 Tasks 2.2 and 4.1 — Risk Assessment Procedures and Criticality

Table 1. Collection System Primary Asset Classes

Gravity Pipes Gravity Manholes Pump Stations Force Mains
e Age e Age e Age e Age
« Capacity « Location e Alarm * ARVIAW
* Design Flow * Material * Bypass Capability « Capacity
* Diameter « Condition « Capacity * Design Flow
« Location « Design Flow ¢ Redundancy
* Material * Electrical * Location
« Condition  Generator * Material
* Location « Condition
 Motor
« Condition

3. DETERMINE FAILURE MECHANISMS FOR EACH PRIMARY ASSET CLASS

Once Primary Asset Classes were established, the potential failure mechanisms were determined for each
class. These failure mechanisms were identified at the workshop as common asset failure mechanisms within
the District. Some additional common failure mechanisms have been added by the consultant, even if the
District is not currently experiencing these types of problems. These failure mechanisms are listed below in
Table 2. The consequences would lead to either a sanitary sewer overflow (SSO) or an injury.

Table 2. Primary Asset Class Failure Mechanisms

Gravity Pipes Gravity Manholes Pump Stations Force Mains
« Corrosion « Corrosion * Impeller clog « Corrosion at air pockets
« Cracks (structural failure) « Washout due to stream scour | » Pump equipment failure « Washout due to stream scour
action action

* Root blockage « Motor equipment failure

* Infiltration/Inflow * Leaking ARV/AVV

« Under-capacity

« Root blockage from service « Electrical equipment failure

lateral « Power failure

* Grease blockage « Under-capacity
. Wgshout due to stream scour « Wet well corrosion
action

. « Dangerous working
* Under-capacity environment
+ Construction failure + SCADA system limitations

« Infiltration/Inflow

* Hazards to public

BROWN anp CALDWELL

4

Use of contents on this sheet is subject to the limitations specified at the beginning of this document.
P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 2 (Final) 123009 Risk Assessment Task 2 2.doc\jaf



Technical Memorandum No. 2 Tasks 2.2 and 4.1 — Risk Assessment Procedures and Criticality

4. IDENTIFY CONSEQUENCES OF FAILURES

Lastly, consequences of failure for were identified for all of the Primary Asset Classes as a whole because
there is often overlap. These consequences of failure were identified at the workshop as common or potential
consequences failure within the District:

® Low volume Sanitary Sewer Overflow (SSO)
= High volume SSO

= SSO to Environmentally Sensitive Area (water quality impact, impact on other environmentally sensitive
areas, regulatory actions and lawsuits)

= Impact to public health
® Service disruption
= Traffic impact (State Highway or Stateline area)

" Injury

5. APPROACHES FOR DETERMINING LIKELIHOOD OF FAILURE

The second key component to the risk assessment is determining the likelihood (probability) of failure. These
approaches for evaluating likelihood of failure will be determined during the hydraulic and condition
assessment tasks. The hydraulic assessment will evaluate growth in the collection system and the increase of
flows from new connections and the return frequency of wet weather flows. These factors can be used to
determine a failure probability arising from potential lack of hydraulic capacity. Failure probabilities related to
condition will be determined based on structural condition, operational information, maintenance data, and
the reliability assessment. The reliability assessment will consider such topics as standby generators to power
pump stations during an electrical power failure.

The District did not have a formal condition assessment program for pipes and manholes. For the master
plan, NASSCO PACP codes were used to evaluate existing CCTV inspection data.

A pump station condition assessment task is included in this master plan. Recommended pump station
improvements will be included in the prioritized capital improvement program.
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1. INTRODUCTION

The pump station condition assessments described in this technical memorandum (TM) are part of the South
Tahoe Public Utilities District (STPUD or District) Wastewater Collection System Master Plan. A six step
process was used to complete the assessments. The steps used for this assessment are as follows:

1. Pump Station Inventory — Pump stations inventory forms were completed by the District.

2. Pump Station Maintenance Histories — A sample of pump station maintenance log books were
reviewed by Brown and Caldwell (BC).

3. Select Pump Stations for Inspection — A pump station criticality analysis was completed by BC to
select the pump stations for field inspection. The District also identified pump stations for field
inspection and the two sets of pump stations were consolidated.

4. Pump Station Condition Assessment Procedures — A field form and procedures for recording field
observations was developed.

5. Pump Station Field Observations — BC performed field inspections of the pump stations including
pump stations with dry wells designated as permitted confined spaces. Observations were captured
on the field forms and photographs.

6. Pump Station Condition Assessment Ratings — Results of the field investigations were evaluated
and condition assessment ratings were developed for each inspected pump station. Other
observations from the field investigations were also noted.

The information from this TM, along with the collection system hydraulic analysis that is in the process of
being completed, will be used in subsequent TMs to complete the risk assessment on the pump stations and
develop specific capital improvement projects. The pump station final risk assessment and development of
the capital improvement projects cannot be completed until the collection system hydraulic model and
capacity analysis is completed.

2. PUMP STATION BACKGROUND INFORMATION

Background information on the pump stations was developed from information obtained from Pump Station
Inventory Forms completed by the District on 35 pump stations and the Stanford Generating Station. Pump
Station Inventory Forms were not completed on the District’s six vacuum valve stations that are located at
Fallen Leaf Lake. The District has one additional pump station, Luther Pass Pump Station, which was not
included in the condition assessment because there was a comprehensive evaluation performed on this pump
station in 2006. In addition, information on the pump station maintenance history was obtained by reviewing
log book entries. The following section provides background information on the pump stations.

2.1 Background

The District has 42 pump station facilities located throughout the South Lake Tahoe area where raw sewage

spills can occur. This includes the Fallen Leaf Lake collection system with the Main Pump Station, Stanford

Generating Station, vacuum valve stations, and electric stations. Figure 2-1 shows the locations of the pump

stations, which is based on information from the District’s Geographic Information System (GIS) and Fallen
Leaf Lake Sewerage System Modification drawings.
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Table 2-1 summarizes inventory information for each pump station. This table was developed from the
inventory forms completed by the District. A sample Pump Station Inventory Form is included as
Attachment A. The completed Pump Station Inventory Forms for each pump station are provided in a
separate attachment entitled STPUD Pump Station Inspection Information. Inventory forms were not
completed for the vacuum valve stations. However, the original drawings for the Fallen Leaf Lake area were
used to complete information on the vacuum valve stations, including piping diameter and length, where
available. Along with providing information for Table 2-1, the inventory forms were used in the criticality and
condition assessments discussed later in this TM.

During the inventory information gathering, the District identified a number of pump stations that have
undergone some type of rehabilitation since the station was originally constructed. Rehabilitation projects
typically consisted of replacing or rebuilding pumps and/or motors, converting air ejector stations to electric
stations, or coating wet wells. The specific date of each rehabilitation project is provided in Attachment C.

As shown in Table 2-1, the oldest pump station is the Bijou Pump Station and it was constructed in 1955.
Eighteen pump stations were constructed in the 1960s or early 1970s. The Fallen Leaf Lake pumping stations
and vacuum valves were constructed around 1980. The capacity of the District’s pump stations range from
less than 100 gallons per minute (gpm) to 3,000 gpm.

2
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Figure 2-1. Pump Station Locations
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Table 2-1. Pump Station Inventory Information

Year Year Capacity, gpm Pump
Pump Station Name Built Rehab Pump#1 | Pump#2 | Pump#3 Station Type
Al Tahoe 1960 1997 3820 3820 3820 Large Submersible
Baldwin Beach 1968 1971 400 400 N/A Dry Well (Ladder Access)
Beecher 1960 2007 100 100 N/A Small Submersible
Bellevue 1960 N/A 900 900 N/A Dry Well (Ladder Access)
Bijou 1955 2000 1600 1800 1800 Dry Well (Ladder Access)
Camp Richardson 1968 N/A 800 800 N/A Dry Well (Spiral Staircase)
ES-1 Fallen Leaf System 1979 1992 85 85 N/A Small Submersible
ES-2 Fallen Leaf System 1983 1992 85 85 N/A Small Submersible
ES-3 Fallen Leaf System 1979 1992 85 85 N/A Small Submersible
ES-5 Fallen Leaf System 1983 1992 92 92 N/A Small Submersible
ES-6 Fallen Leaf System 1979 1992 90 N/A N/A Small Submersible
ES-7 Fallen Leaf System 1979 1992 85 N/A N/A Small Submersible
ES-8 Fallen Leaf System 1979 1992 90 90 N/A Small Submersible
ES-9 Fallen Leaf System 1979 1992 90 N/A N/A Small Submersible
Fairway #1 1995 N/A 80 80 N/A Small Submersible
Fairway #2 1995 N/A 80 80 N/A Small Submersible
Flanders 1983 N/A 22 N/A N/A Small Submersible
Gardner Mountain 2004 N/A 85 85 N/A Small Submersible
Johnson 1972 N/A 1750 1750 1500 Dry Well (Ladder Access)
Kiva 1968 N/A 210 210 N/A Dry Well (Spiral Staircase)
Main Station (Fallen Leaf Lake) 1983 1992 180 180 N/A Dry Well (Ladder Access)
Pioneer Village 1966 N/A 325 325 N/A Dry Well (Ladder Access)
Ponderosa 1997 N/A 300 300 N/A Large Submersible
Pope Beach #1 1973 N/A 100 100 N/A Dry Well (Ladder Access)
Pope Beach #2 1973 N/A 100+ 80+ N/A Dry Well (Ladder Access)
San Moritz 1966 N/A 900 900 N/A Dry Well (Ladder Access)
Ski Run 1997 N/A 1025 1045 N/A Large Submersible
Stateline 1971 1997 80 80 N/A Small Submersible
Taggart 1979 N/A N/A N/A N/A Small Submersible
Tahoe Keys 1960 2007 2500 2500 N/A Dry Well (Spiral Staircase)
Tallac 1968 N/A 2000 2000 N/A Dry Well (Spiral Staircase)
Taylor Creek 1968 N/A 2100 2100 N/A Dry Well (Ladder Access)
Trout Creek 1967 N/A 1800 1800 N/A Dry Well (Ladder Access)
Upper Truckee 1967 N/A 2800 2800 1950 Dry Well (Spiral Staircase)
Venice 1971 N/A 120 120 N/A Dry Well (Ladder Access)
Vacuum Valve Stations (6 Total) 1979 N/A N/A Vacuum Valves
4
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2.2 Pump Station Logs

The District keeps maintenance records in log books located at each pump station. Log book entries
chronicle visits by District personnel to the pump stations, whether for routine operation and maintenance
checks or in response to service alarms. The District provided BC with 19 log books for review. The log
books were reviewed to understand the types of information recorded and the types of problems that occur
at the pump stations. The District does not enter this information into its Hansen computerized maintenance
management system (CMMS). Also, Supervisory Control and Data Acquisition (SCADA) alarm history in
electronic format was not available.

The analysis of the log book information focused on unusual pump station events, usually entered in red ink,
such as non-scheduled maintenance procedures, power outages, warning alarms, and electrical or mechanical
problems. These events were transcribed into a condensed log to give a general idea of pump station
performance. Records were analyzed for the last five years or from the point when the log books began,
whichever was most recent, through early September 2007. A summary of the log book red ink entries is
provided in a separate attachment titled STPUD Pump Station Inspection Information.

The analysis of pump station logs indicates the following common problems and activities:
® Mechanical:
«  Pump impeller ragging
+  Back flushing of pumps
¢ Pump air locking
«  Pump seals leaking
+  Grease accumulation in wet well
+  Check valve slamming
¢+ Check valve cleaning
»  Pump replacement
*  Sump pump failure
® Electrical and control:
+ Control system problems including variable speed drives
*  Motor failures
+  Power failures
«  SCADA system communication failures
« Blown fuses and circuit breakers tripping
+  Control voltage failure
« Removal of rags from bubbler tubes
« Power surges from power supply
= Standby generator:
+  Generator failure to start
+ Generator not transferring back to main power
= Odor control:
+ Replaced carbon
+ Replaced belts on odor control fan

+  Odor complaints

5
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3. PUMP STATION INSPECTION PROGRAM DEVELOPMENT

This section discusses the inspection program developed to complete the condition assessment of the pump
stations. The inspection program was completed in two steps. The first step was completing a criticality
assessment to identify pump stations for inspection. The second step was developing the inspection
procedures used for the condition assessments.

3.1 Pump Station Criticality Analysis

The District and BC independently identified pump stations for inspection. Table 3-1 lists each pump station.
Included in the table are the pump stations identified by the District and BC for inspection. The BC list was
developed through a criticality analysis. The criticality analysis was based on likeliness and consequence of a
failure occurring. A failure was assumed to result in a Sanitary Sewer Overflow (SSO) that causes untreated
wastewater to overflow from the collection system.

The likeliness of a failure was based on the maintenance history of the pump stations. The maintenance
history was determined by reviewing the entries in the maintenance log books. Seven pump stations require
frequent maintenance. A high rate of maintenance was defined has re-occurring maintenance problems or a
relative high number of log book entries relative to the other pumps stations. The most prevalent problems at
these pump stations were ragging of pumps, air locking of pumps, frequent variable frequency drive (VFD)
faults, and ragging of check valves. Five pump stations were identified as having a moderate rate of
maintenance relative to the other pump stations and seven pump stations were identified as having a low rate
of maintenance relative to the other pump stations. Maintenance log books were not available or provided for
the District’s remaining pump stations.

The consequence of a potential failure resulting in an SSO is based on two factors:

® location of the pump station relative to bodies of water (lakes), Stream Environment Zones (SEZ) or
water supplies

= Hydraulic capacity of the pump station

Consequences of failure criteria are presented in TM 2, Risk Assessment Procedures, and were discussed with
the District at a review meeting on January 24, 2008. The pump station hydraulic capacity is relevant to this
analysis because pump stations with large hydraulic capacities likely have flows that could result in more
significant impacts from an SSO than small pump stations.

For the criticality analysis, BC prioritized the pump stations into Priority Categories 1, 2, and 3 with 1 being
the highest priority. Pump stations were prioritized using the following criteria:

Priority 1: High hydraulic capacity (Big 6 as defined by the District based on flow) or high
maintenance

Priority 2: Critical location or moderate maintenance required

Priority 3: All other pump stations

Table 3-1 lists the pump stations and BC’s priority categories. Twenty pump stations received a Priority
Rating of 1 or 2.
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Table 3-1. Pump Station Site Visit Selection Criteria

B(.:. o Selected for High Critical Location or .
Year | Identified District Field Hydraulic Seasonal Use Maintenance
Pump Station Name Built | Priority | Selection | Assessment | Capacity | Lake/SEZ | H.O Supply | High | Moderate | Low
Al Tahoe (Big 6) 1960 | Priority 1 X X X X
Baldwin Beach 1968 | Priority 2 X
Beecher 1960 | Priority 1 X X X
Bellevue 1960 | Priority 2 X X X X
Bijou (Big 6) 1955 | Priority 1 X X X X
Camp Richardson 1968 | Priority 2 X X
ES-1 Fallen Leaf System 1979 | Priority 3 X
ES-2 Fallen Leaf System 1983 | Priority 3 X X X
ES-3 Fallen Leaf System 1979 | Priority 3 X
ES-5 Fallen Leaf System 1983 | Priority 3 X X
ES-6 Fallen Leaf System 1979 | Priority 3 X
ES-7 Fallen Leaf System 1979 | Priority 3 X
ES-8 Fallen Leaf System 1979 | Priority 3 X
ES-9 Fallen Leaf System 1979 | Priority 3 X
Fairway #1 1995 | Priority 3 X X
Fairway #2 1995 | Priority 3
Flanders 1983 | Priority 3 X
Gardner Mountain 2004 | Priority 3 X X X
Johnson (Big 6) 1972 | Priority 1 X X X X
Kiva 1968 | Priority 2 X X
Luther Pass 1995 | Priority 3
Main Station (Fallen Leaf) | 1983 | Priority 1 X X X X
Pioneer Village 1966 | Priority 3 X X X
Ponderosa 1997 | Priority 2 X X X X
Pope Beach #1 1973 | Priority 2 X X X
Pope Beach #2 1973 | Priority 2 X
San Moritz 1966 | Priority 2 X X
Ski Run 1997 | Priority 3 X X X
Stateline 1971 | Priority 2 X X
Taggart 1979 | Priority 3 X X
Tahoe Keys (Big 6) 1960 | Priority 1 X X X X X
Tallac 1968 | Priority 1 X X X X
Taylor Creek 1968 | Priority 1 X X X
Trout Creek (Big 6) 1967 | Priority 1 X X X X X
Upper Truckee (Big 6) 1967 | Priority 1 X X X X X
Venice 1971 | Priority 2 X X X X
Stanford Generator Station | 1992 | Priority 3 X
VVS-#3 1983 | Priority 3 X X
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Table 3-1. Pump Station Site Visit Selection Criteria

B(.:. o Selected for High Critical Location or .
Year | Identified District Field Hydraulic Seasonal Use Maintenance
Pump Station Name Built | Priority | Selection | Assessment | Capacity | Lake/SEZ | H.O Supply | High | Moderate | Low
VVS-#4 1983 | Priority 3 X
VVS-#5 1983 | Priority 3 X X
VVS-#6 1983 | Priority 3 X
VVS-#7 1983 | Priority 3 X
VVS-#8 1983 | Priority 3 X

The District independently developed a list of 20 pump stations for inspection based on their understanding
of the pump stations and desire for inspection. The District’s list of pump stations is also contained in
Table 3-1. Thirteen of the District’s 20 pump stations appeared within BC’s Priority Category 1 or 2. The
District and BC jointly decided on the pump stations to complete a condition assessment, which is also
shown in Table 3-1.

The scope of work required condition assessments to be performed on 20 pump stations. BC ultimately
visited 22 sites because the schedule allowed for extra site visits. Two vacuum valve stations and the Stanford
generating station were also visited.

3.2 Pump Station Inspection Procedures

Inspection forms and procedures were developed by BC prior to the inspection program. The inspection
forms were submitted to the District for review and comment prior to the inspections.

3.2.1 Condition Assessment Forms

Condition assessment forms were developed to capture specific information on the physical condition and
reliability of the pump stations designated for inspection. The condition assessment forms are based on
condition assessment forms used on other BC projects and customized to capture specific information
needed for this project. A sample of the Pump Station Condition Assessment Form is included as
Attachment B. Data collected on the forms is supplemented by photographs taken by the inspection team.
Forcemains were not included in this evaluation but will be included in the Pipeline Condition Assessment
Technical Memorandum.

Condition and reliability data collected on the forms is grouped into the following categories:
Inventory Confirmation. Basic information provided by the District on the pump station inventory
forms was confirmed during the site visits and included the following items:
«  Number of pumps
» Standby power
*  Pump controls

*  Other equipment such as odor control facilities, hoists, flow meter, etc.

Site Condition. Site conditions included the following items:
*  Access
+  Turf/landscaping maintenance

+ Future expansion
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Structural Condition. Deteriorated structural condition can lead to staff injuries or SSOs if the
pump station fails. Structural conditions were completed visually and included the following items:

«  Dry/wet well cotrosion

 Building condition including walls, finish, roof, doors, windows, etc.

»  Metal corrosion

«  Equipment layout (e.g., sufficient working space)
Pumping System. The pumping system was observed to identify specific reliability problems. It
should be noted that the pumping system operation was observed under the conditions occurring at
the time of the inspection (dry weather flow) and could significantly vary under peak wet weather

flow conditions. District staff provided additional information about previous operational problems.
The following pumping system components were part of the assessment:

¢ Pump operation including vibration, cavitation, bearing noise, and motor temperature
(assessment of these items was based on conversations with District staff, physical
measurements were not performed)

+  Pump suction and discharge piping and valves

Standby Generators. Generators are one of the primary sources of redundancy in a pump station.
The following components of the generator system were part of the condition assessment:

+  Generator size
¢ Fuel tank storage and spill containment
+ Portable generator connections

« Automatic transfer switch

Electrical System. Electrical systems include power systems and control systems. These systems can
become antiquated and obsolete sooner than other equipment at a pump station. These systems can
become difficult to maintain and find spare parts, which increases the risk of a failure. Observations
of the electrical system were made by visual inspection and discussion with District maintenance and
electrical staff. An operational assessment of the electrical power and control systems was not
performed. The following electrical components were part of the condition assessment:

»  Motor control center (MCC) (Power)
+ Lighting (Power)
» Controls (Control)

« Alarms and sensors (Control)

Other mechanical systems. These systems do not generally lead to a direct SSO. However, the
condition of these systems will factor into the overall assessment in determining if a pump station is
part of a capital improvement project. The following components were part of the condition
assessment.

+ Heating, ventilation, and cooling (HVAC)
+  Odor control facilities

+ Auxiliary equipment such as hoists and bar screens

9
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The condition assessment forms have a condition and functional system rating for each group. The ratings
are from one to five. A general definition of the ratings is as follows:

Rating 1 - Structure or equipment integrity severely compromised by corrosion and wear or systems are
unreliable. Possible imminent failure. Structure or equipment is not currently functioning for its intended use.

Rating 2 - Structure or equipment integrity is compromised. Structure or equipment is in service but function
or reliability is compromised.

Rating 3 - Visible degradation of equipment or structure. Structure or equipment is in service but
maintenance or operational requirements are excessive.

Rating 4 - Well maintained, like-new condition of equipment or structure. Structure or equipment functions
as intended.

Rating 5 - New or nearly-new structure or equipment. Structure or equipment functions better than other
similar structures or equipment

3.2.2 Condition Assessment Procedures

Condition and reliability assessments were performed by a two-person BC crew with assistance from District
maintenance staff. The BC team included an electrical engineer and a civil/mechanical engineer. Initial pump
station condition assessments occurred on October 30 and 31, 2007 when 22 pump stations, two vacuum
valve stations, and the Stanford Generating Station were visited. The initial assessments did not include the
District’s electrical staff; therefore, additional assessments that focused on electrical equipment were
performed by BC’s electrical engineer with the District electrical staff on November 28, 2007. A condition
assessment form was completed for each pump station and photos were taken to document the condition of
each pump station.

The condition assessments focused on obtaining the information needed to complete the condition
assessment forms and determine the overall condition of the pump stations. Consequently, performance
testing of the pump station systems including electrical control and SCADA systems, emergency generatots,
sump pumps, seal water systems, flow meters and odor control systems was not included. Similarly, the
pumps were not tested for vibration or bearing problems. These systems are either in on-going operation or
operated/tested as part of the regular operations and maintenance program. For example, emergency
generator testing and exercising is a part of the District’s operation and maintenance program. Issues related
to the performance of these systems were provided by District staff. Also, as noted above, log books were
reviewed for a number of pump stations to identify continuing or special problems with these systems that
may requite a capital improvement project to address.

The wet well walls were visually obsetved during the site visits. The wet wells for Fairway #1, Trout Creek,
and Venice were probed for soft concrete and other indications of corrosion such as metal corrosion during
the initial visits on October 30 and 31. Generally, the concrete is in good condition; and therefore, the other
pump stations were not probed. The dry wells at eight of the pump stations visited are designated as
permitted confined spaces. These dry wells were not inspected during the initial round of visits because
permitted confined space inspections require specially trained personnel and increase the time of the
assessments. Instead, BC performed subsequent inspections of these dry wells on March 10 and 11, 2008.
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4. PUMP STATION CONDITION ASSESSMENT

This section presents the results and observations from the condition assessment. A mechanical, structural,
and electrical condition assessment was performed on 22 pump stations, the Stanford Generating Station, and
the two vacuum valve stations. Based on the information observed, Pump Station Conditions Assessment
Forms were completed. The completed Pump Station Condition Assessment Forms are provided in a
separate attachment titled STPUD Pump Station Inspection Information.

4.1 Condition Assessment Results

This section discusses the results of the pump station inspections and condition assessment. The District has
several different types of pump stations. To help organize the information and make it more presentable, this
section places the pump stations into five general categories:

® Small submersible pump stations (small submersible pump stations are defined as pump stations with a
hydraulic capacity less than 100 gpm)

= Large submersible pump stations (large submersible pump stations are defined as pump stations with a
hydraulic capacity greater than 100 gpm)

® Pump stations with ladder access into dry well
® Pump stations with spiral staircase access into dry well

= Fallen Leaf Lake system

The inspections and results are based on the inspection forms discussed above. Other observations made
during the inspections are also noted and included in Attachment C. Based on the condition assessments, a
numerical rating from 1 to 5 was given to each category on the condition assessment form. The basis for the
numerical ratings is provided in Section 3. The ratings for each category are summarized in Table 4-1.
Following Table 4-1 is an explanation of the rating determination for each category. Also included in the table
are two categories, redundancy and maintenance, that are not specifically identified on the condition
assessment forms. The rating determination for these two categories is also provided following Table 4-1.
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STPUD Pump Station Condition Assessment Summaty
1 = Imminent failure/unreliable

2 = Compromised condition/reliability

3 = Visible degradation

4 = Well maintained

5 = New condition

Table 4-1. Condition Assessment Criteria

Pump Station Site | Structural a nF;lug;sisn g S;ir::;y Ellgegxzal (S:;:tt;z‘l HVAC ngtc:'::l Ez:)i(::gt Redundancy | Maintenance
Small Submersible Pump Stations
Beecher 4 3 5 NA 2 4 NA NA NA 3 2
Fairway #1 4 4 4 NA 3 4 NA NA NA 3 3
State Line 4 4 4 NA 4 4 NA NA NA 3
Large Submersible Pump Stations
Al Tahoe 4 3 3 4 3 4 4 4 NA 5 2
Gardner Mountain 4 4 4 4 4 4 4 NA NA 4 4
Ponderosa 4 4 4 4 4 4 4 4 NA 4 3
Ski Run 4 4 4 4 3 4 2 NA NA 5 4
Pump Stations with Ladder Access into Dry Well
Bellevue 3 3 4 4 3 4 4 NA 5 2
Bijou 4 2 3 3 3 4 4 4 5 2
Johnson 4 3 4 4 3 4 4 NA 5 2
Pioneer Village 4 3 4 4 3 4 4 NA NA 4 2
Pope Beach #1 3 4 4 NA 2 4 NA NA NA 2 3
San Moritz 4 3 4 4 2 4 4 NA NA 4 3
Taylor Creek 4 3 4 4 4 4 3 NA NA 5 4
Trout Creek 4 3 3 4 4 4 4 NA 4 5 2
Venice 4 4 3 4 3 4 4 NA NA 5 2
Pump Stations with Spiral Staircase Access into Dry Well
Tahoe Keys 4 3 4 4 4 4 3 3 5 3
Tallac 3 3 4 4 4 4 4 NA NA 5
Upper Truckee 3 3 4 4 4 4 3 NA 4 5
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Table 4-1. Condition Assessment Criteria

Pump Station Site | Structural anzlulr";s;g S;:::gy E?g‘t’;zal (S:;:tt;oml HVAC cg::,:ﬂ Eﬁn)i(:::gt Redundancy | Maintenance

Fallen Leaf Lake System

ES-2 (Small Submersible) 2 4 4 4 3 4 NA NA NA 4 3
Vacuum Valve Station 3 2 4 3 NA NA NA NA 4 NA 1 2
ES-5 (Small Submersible) 2 4 4 NA 3 4 NA NA NA 3 3
Main Station (Ladder Access) 2 3 3 4 3 4 4 4 NA 4 2
Vacuum Valve Station 5 2 4 3 NA NA NA NA NA NA 1 2
Stanford Generating Station 2 4 NA 4 NA NA NA NA NA NA 3

Cells that have a rating of NA (Not Applicable) mean that this condition assessment category was not part of that pump station.
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Site. The site category for the Fallen Leaf Lake system was given a rating of 2 because of the severe
accessibility issues related to one single-lane road that provides access to District crews as well as all residents
and visitors. Also, access is more difficult in the winter because the road is not regularly plowed. Site
conditions at the other pump stations are not problematic, and therefore, the other pump stations were given
a rating of 3 or 4.

Structural. The District’s pump stations are generally in good structural condition. However, age can be an
indication of additional risk for structural issues because as facilities age unknown or unseen conditions such
as corrosion or settlement can occur. For this evaluation, pump stations 50 years and older were
automatically given a rating of 2, pump stations 40 to 50 years old were automatically given a rating of 3, and
pump stations less than 40 years old were given a rating of 4.

Pumps and Piping. The ratings for this category were 3 and 4 for all pump stations. No significant problems
were observed with the pumps and piping systems.

Standby Power. The ratings for standby power systems were 3 or 4 for all pump stations. The District’s
standby generators are in good condition.

Electrical Power. The Beecher and Pope Beach #1 Pump Stations have outdoor electric panels that are in
poor condition and were given a rating of 2. The motor starters at San Moritz Pump Station are in poor
condition; therefore, this pump station was given a rating of 2 for this category.

Control System. The control systems were given a rating of 4 for all the pump stations. Even though the
District’s control system are not sophisticated, the control systems are generally well maintained.

HVAC. HVAC systems are in good physical condition and were given a rating of 4 with the exception of Ski
Run, Taylor Creek, and Upper Truckee Pump Stations. The Ski Run Pump Station heater is not functioning;
and therefore was given a rating of 2. The Taylor Creek and Upper Truckee Pump Stations were given a
rating of 3.

Odor Control. The Tahoe Keys Pump Station has odor control facilities but this pump station was given a
rating of 3 because of odor complaints. The other pump stations with odor control were given a rating of 4
because the systems are in good working condition.

Auxiliary Equipment. Auxiliary equipment consists of hoists, which are generally in good condition; and
therefore, were given a rating of 3 or 4 for those pumps stations with auxiliary equipment.

Redundancy. The District’s goal is to provide several levels of redundancy at each of the pump stations to
prevent SSOs. The redundancy of each facility was evaluated using information from the pump station
inventories and site visits. The District has many options for redundancy including the following:

= Standby pump

= Standby power (generators) with several days of fuel storage

= Bypass pump connections for portable pump (stored at Al Tahoe Pump Station)

= Color coded quick plug-in connections for portable generator (stored at Ponderosa Pump Station)
= Onsite storage and collection system storage or ability to overflow to a gravity system

® Backwater valves at resident’s homes that are located below the hydraulic grade line

= Spare parts readily available and often located at the site
The ratings for redundancy were based on the following criteria:

Rating 1 - Pump stations with no standby pump and no sump pump in the dry well

14

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 3 (Final) 123009 Pump Station Condition Assessment Task 4.3.docljle



Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Rating 2 - Pump stations with a standby pump, portable pump or portable generator connection,
and sump pump in dry well

Rating 3 - Pump stations with a standby pump, portable pump or portable generator connection,
sump pump in dry well, and onsite storage or collection system storage or gravity overflow

Rating 4 - Pump stations with an onsite standby generator, standby pump, and sump pump in the
dry well

Rating 5 - Pump stations with an onsite standby generator, standby pump, sump pump in the dry
well, and another level of redundancy

Maintenance. The ratings for the maintenance categories were based on the review of the pump station log
books, discussions with District staff, and observations during site visits. The overall maintenance rating
listed in Table 4-1 is based on the lowest rating for the following criteria:

Maintenance record (pump stations that did not have a log book were rated based on the condition
assessment site visits):

+ High level maintenance pump stations were given a rating of 2.
»  Moderate or average level maintenance pump stations were given a rating of 3.

+  Low level maintenance pump stations were given a rating of 4.

Dry wells that are permitted confined spaces require extra personnel and time for operation and
maintenance activities; therefore, they were given a rating of 3.

Dry wells that are in metal cans and have ladder access are especially difficult to maintain; therefore,
they were given a rating of 2.

4.2 Other Observations

Other observations were made during the condition assessments that do not necessarily fall within the
analysis presented above. These observations are summarized in the following sections. It should be noted
that not all of District’s pump stations were visited. The comments provided in these sections may or may
not apply to all of the same type of pump stations but are given to provide a list of possible capital
improvement projects or maintenance projects. Subsequent TMs will determine whether these
recommendations ate capital improvement projects or if they become maintenance projects completed by
District staff.

4.2.1 General

This section presents a summary of the pump station observations for the condition assessment. Overall, the
District has made a significant effort to prevent overflows in the system and no pump related overflows have
occurred in the last five years. There are good reasons why no overflows have occurred. The District’s pump
stations are well maintained and clean and the staff are highly knowledgeable and skilled in maintaining and
improving the many different types of pump stations.

Some of the items presented below are directly taken from the Pump Station Condition Assessment Forms
and some are observations made by the District and BC team during the site visits.
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Safety

Wet wells do not have fall protection when hatches are open. OSHA requires that fall protection be
provided to protect workers from falls over 6 feet. The District should review its safety policy on
opening wet well access hatches to ensure compliance.

Combustible gas detectors are not provided in wet wells. National Fire Protection Association (NFPA)
820 recommends that combustible gas detectors be provided in wet wells.

Operation and Maintenance

Some of the pump stations have minimal piping supportts, especially on the suction side of the pumps.
Additional supports would provide two benefits: 1) if properly located, pipe supports allow the
removal of valves and equipment without adding temporary supports and 2) propetly located piping
supports prevent undue strain on the pump suction and discharge nozzles. The pump stations
identified without adequate pipe supports were Bijou, Pioneer, Tahoe Keys, Tallac, Taylor Creek,
Trout Creek, Upper Truckee, and Venice Pump Stations.

The District is standardizing on some types of equipment. One example is standardizing on generators
manufactured by Katolight and having 200 gallons of fuel storage. Standardizing on equipment will
become more important in the future as employees retire and new employees are brought into the
system.

Structural

Most of the metal items in the wet wells (including ladders) have rusted. The ladders should be
removed to prevent someone from mistakenly using them to enter the wet well.

Electrical and Controls

The District has minimal monitoring and data collection with limited SCADA system implementation.
The Central Control Center does not have a server to manage large amounts of SCADA data.

Alarms signals are addressed by status change only. Additional alarms such as LOW FUEL and
generator HIGH TEMP could improve efficiency.

“Line-of-Sight” disconnect is an issue at some pump stations.

Electrical outlets for general appliance use and many sump pumps are not Ground Fault Circuit
Interrupt protected.

Pump stations do not have intrusion alarms.

Electrical items are generally in good condition well maintained with some disregard for housekeeping.
Many panels in the process of performing required modifications were left with “lead dress” or “wire
removal” issues and lack wire nuts to cap off bare leads.

A few sites did not meet “Working Space” requirements per NEC 110-26 Table A1 Working Space.

Some pump stations did not meet “Not Readily Accessible” requirements per NEC 100 “General”.

Other

Dry wells have only one sump pump. If room is available, a second sump pump would provide
redundancy.

Most pump stations do not have fencing and are vulnerable to vandalism.

Replacing employees that retire or leave may be difficult because of their high skill level and knowledge
of facilities.
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® The wet wells are not designed to meet the 1998 American National Standatd Institute/Hydraulic
Institute (ANSI/HI) for Pump Intake Design.

® Many pump stations are approaching 40 years old or greater.
Preventive Maintenance

Although the focus of the pump station evaluation was condition assessment, information on pump station
maintenance was obtained and evaluated. Specifically, pump station maintenance information was obtained
from log books, CMMS, and discussion with District staff. We have the following observations regarding
preventive maintenance effectiveness and efficiency:

* Based on our site visits and condition assessment, the District’s pump stations are generally in good
condition and well maintained, which means the District has an effective maintenance program with
preventive maintenance activities employed.

* Many of the District’s pump stations have a high consequence of failure; however, no SSOs have
occurred in the last few years because of a pump station failure

e The District has been able to retain its staff for many years; and therefore, the staff have significant
experience and internal knowledge of the pump stations.

¢ District has several different types of pump stations, many of which are forty plus years old. The
equipment in these pump stations also varies.

e Safety is a concern at some of the District’s pump stations because of confined space entry procedures
are required for entry into the dry wells.

e District is geographically isolated relative to manufacturer’s service facilities and readily available spare
parts, which requires spare parts and in-house expertise to repairs pumps, especially during inclement
weather.

The effectiveness and efficiency of maintenance programs is not easily compared from one system to
another. All pump stations and utilities are unique and a one size fits all approach cannot be used to
determine the efficiency of a preventive maintenance program. However, some general statements can be
made be when comparing preventive maintenance programs.

Performance criteria — The level of service varies from system to system, which affects the
preventive maintenance requirements.

Bench marking — Bench marking can be misleading. A high level of service will require a high level of
maintenance to meet the level of service and performance. A benchmarking study completed in 1998
by California State University at Sacramento investigated several agencies with pump stations. Several
of the agencies that participated in the bench marking study had approximately the same number of
pump stations as the District. The frequency of inspection ranged from daily to monthly with
inspection crew size ranging from 1 to 2.5 people. Total mechanical and electrical staff ranged from
2to 9.

Efficiency — Optimal maintenance levels should be evaluated using an asset management approach.
Asset management considers levels of service, life cycle cost effectiveness, and risk. A detailed
analysis of pump station systems, failure modes, and maintenance histories needs to be evaluated to
develop a specific maintenance strategy for each pump station.
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SCADA

The District’s SCADA system can and should be used in developing an effective and efficient maintenance
strategy. The SCADA system can be used to identify predictive and corrective/rehabilitation maintenance
needs. The SCADA system should monitor and track status of equipment, equipment run times, time of
operation, flow meter data (if available), alarms, and historical information. This information should be
included in reports generated on a regular basis.

Typical pump station SCADA alarms include:
e Influent gate closed
e Wet well low and high level
*  Pump motor trouble
*  Pump power failure
¢ Combustible gas low and high level
e Combustible gas detector failure
*  No pump station flow
* Ventilation fan failure
e Diesel fuel storage low and high level
e Generator failure
* Automatic transfer switch fault
e Fire alarm
* Intrusion alarm
e Electrical room high temperature
e Control power failure

*  Pump station power failure
4.2.2 Small Submersible Pump Stations

The electrical cabinets at these pump stations are located in areas subject to damage by vehicles. The Beecher
Pump Station is particulatly vulnerable to damage because it is located near the street and at the bottom of a
hill (See Figure 4-1). Removable bollards may provide added protection at these pump stations. The condition
assessment also noted that the wood supports for the electrical cabinet at the Beecher Pump Station are
deteriorated and should be replaced. The wet wells for these pump stations are mostly located in the street so
traffic is limited to one lane during maintenance. This can also be a potential safety concern.
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Figure 4-1. Electrical Cabinet at Beecher Pump Station

4.2.3 Large Submersible Pump Stations

These pump stations are generally reliable pump stations for the District. However, the Al Tahoe Pump
Station is a high maintenance pump station with back flushing of pumps and check valves regualarly required
and grease buildup in the wet well that requires pump down of the wet well once a week.

4.2.4 Pump Stations with Ladder Access into Dry Well

The dry wells for Bellevue, Pioneer Village, Pope Beach #1, San Moritz, Taylor Creek, and Trout Creek
Pump Stations are located in below grade steel cans, which are subject to corrosion if not continuously
protected with a cathodic protection system. During the March 10 and 11 site visits, the wall and floor
thickness at the Taylor Creek and Venice Pump Stations were measured. At the Taylor Creek Pump Station,
the wall thickness ranged from 0.312 to 0.319 inches and the floor thickness ranged from 0.379 to 0.393
inches. At the Venice Pump Station, the wall thickness was 0.290 inches and the floor thickness ranged from
0.386 to 0.430 inches.

Entrance to the dry well of these pump stations is provided through an access shaft with a ladder (See
Figure 4-2). It is very difficult to lower and raise equipment and tools into and out of the dry well in this type
of pump station. Removing an injured person would be even more difficult.
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Figure 4-2. Ladder Access into Dry Well

4.2.5 Pump Stations with Spiral Staircase Access into Dry Well

Entrance to these pumping stations is by a spiral staircase, which, like the pump stations with ladder access, is
also difficult to maintain and remove injured personnel. The Upper Truckee Pump Station was identified as a
high maintenance pump station. The Upper Truckee Pump Station has required motors for both pumps to
be rebuilt or replaced multiple times.

4.2.6 Fallen Leaf Lake System

Fallen Leaf Lake area has a unique pumping system that includes small submersible pumps and a vacuum
system. Three pump stations and two vacuum valve stations were visited. The Stanford Generating Station
was also visited. The pump stations and vacuum valve stations visited include the following:

= ES-2 (submersible pump station)

® Vacuum Valve Station 3

= ES-5 (submersible pump station)

® Main Station (ladder access to dry well)

® Vacuum Valve Station 5

= Stanford Generating Station
The Fallen Leaf Lake system requires significant operation and maintenance attention from the District. The
District has spent countless hours fine-tuning this system. A failure in the Fallen Leaf Lake system has a
potential for a high consequence of failure for the District. An overall business case evaluation of alternative
systems for Fallen Leaf Lake will be provided in a separate analysis. Also, the gravity pipe that feeds Vacuum

Valve Station 3 that is attached to the bridge over Glenn Alpine Creek should be inspected as part of the
analysis.
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4.3 Conclusions and Future Work

The information from the condition assessment and these observations, along with the ongoing hydraulic
capacity analysis, will be used in the risk assessment and development of capital improvement projects. The
risk assessment and development of capital improvement projects will be completed in a future TM related to
Task 7 — Long Range Capital Improvement Plan Development. Task 7 will determine which projects are
capital improvement projects or which projects should be completed by the District as regular system
maintenance type projects. Some of the capital improvement projects could be completed as system-wide
projects, such as installing combustible gas detectors in wet wells or installing intrusion alarms at each of the
pump stations, or the projects could be completed as part of individual pump station improvement projects.
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| Tahoe Pump Station - Large Submersible Pump Station (Big 6)
Location: | End of Link Road

Year Built, Rehabilitated: | 1960, 1996 Date inspected: | 10/30/2007

Pumps Pump 1 Pump 2 Pump 3

Flow, gpm 3,820 3,820 3,820

Estimated Firm Capacity,

gom 5,200

Head, feet 80 80 80

Horsepower, hp 100 90 90

Manufacturer (Year

Installed) Flygt (1997) Flygt (2004) Flygt (2004)

Pump Controls Bubbler/Teslo
Force Main

Diameter, inches 18

Length, feet 5,900

Material Asbestos Cement (Transite)
Generator

Size, kW 300

Fuel storage, gallons 200
Maintenance Log Book This is a high maintenance station compared to the other District pump stations, experiencing frequent
Summary warning alarms and electrical/control problems, especially Pump #3. All pumps compared with the other

pump stations required more back flushing and periodic de-ragging. Pump #1 appears to be the most reliable
operating pump but has the most ragging problems.

Mechanical/Structural " Access to this pump station could be difficult in a snow storm. The pump station is located behind a
Observations commercial area. However, this area is the first location for snow removal.

® Redundancy includes a standby generator and two places for bypass pump piping connections. The
District also indicated that there is a standby pump and approximately three hours of on-site and
collection system storage during average flow conditions.

" The District’s portable diesel pump is stored at this pump station.

" Vandalism is a problem at this pump station as can be seen by the graffiti painted on the building in
the picture above.

" The wet well experiences a lot of debris on the surface, which requires pump down once per week.
" Pump station has an activated carbon odor control system.

® 31 Pump Stations including Bellevue, Tahoe Keys, and Ponderosa Pump Stations pump to this
station before pumping to the wastewater treatment plant.

Electrical Observations = Bubbler type liquid level controller (TESCO) from older drives still in use as the pump controller.
" There is clutter in front of and within working space of the switchboard.

BROWN anpo CALDWELL
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Baldwin Beach Pump Station

Location: | Baldwin Beach Road. (right before parking lot)

Year Built, Rehabilitated: | 1971, N/A Date inspected: Grid Book Page: | F-23
Pumps Pump 1 Pump 2
Flow, gpm 400 400
Estimated Firm
Capacity, gpm 400
Head, feet 36.81 36.81
Horsepower, hp 10 10
Manufacturer (Year
Installed) ( Allis-Chalmers Allis-Chalmers
Pump Controls Floats
Force Main
Diameter, inches 10
Length, feet 2,660
Material Unknown
Generator KatoLight
Size, kW 50
Fuel storage, gallons | 175 Gallon Diesel

Maintenance Log Book No information

Summary

Mechanical/Structural = Pump station input invert elevation is 6218.5.
Observations

" The top of the head elevation is 6255.31.
" Approximately 15’ of cast iron pipe connects the pump to the force main.

Electrical Observations = None reported

BROWN anpo CALDWELL
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Beecher PS - Small Submersible Pump Station

Location: | Intersection of Beecher Road and Alma Road
Year Built, Rehabilitated: | 1960, 2007 rehabilitated Date inspected: | 10/30/2007

Pumps Pump 1 Pump 2

Flow, gpm 100 100

Estimated Firm Capacity,

gom 100

Head, feet 45 45

Horsepower, hp 2 2

Manufacturer (Year

Installed) Zoeller (2007) Zoeller (2007)

Pump Control Floats
Force Main

Diameter, inches 4

Length, feet 342

Material Steel
Generator No generator
Maintenance Log Book This was a high maintenance station until new pumps were installed in 2007. Prior to that, the pump station
Summary suffered from frequent nonspecific mechanical and electrical problems.
Mechanical/Structural = This submersible pump station is located in the street. Maintenance in the wet well requires that one
Observations lane of traffic be closed; however, the pump station is not located on a busy street.

" The station does not have a standby generator but does have a connection for a portable generator.

® The District indicated that the pump station has approximately four hours of storage. Backwater
valves are installed on houses that could be flooded if the pump station fails.

" Wet well was sand blasted and coated in 2007.
Electrical Observations = Power for pump station is 240 volt, single phase.

" The electrical cabinet is located at the bottom of a hill. There is a potential for a vehicle to damage
the electrical cabinet.

" The posts for the electrical cabinet are made out of wood and are deteriorating. The District has
strengthened one of the posts.

" Motor start capacitors are integrated into the pump motors.

" The electrical panel interior is not well kept.

" There are unused phase shift capacitors.

BROWN anpo CALDWELL
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Bellevue PS - Pump Station with Ladder Access into Dry Well

Location: | West end of Bellevue at El Dorado

Year Built, Rehabilitated: | 1960, N/A Date inspected: | 10/30/2007

Pumps Pump 1 Pump 2

Flow, gpm 900 900

Estimated Firm Capacity,

gom 900

Head, feet 41 41

Horsepower, hp 15 15

Manufacturer (Year ) )

Installed) Smith and Loveless (1960) Smith and Loveless (1960)

Pump Control Ultrasonic
Force Main

Diameter, inches 10

Length, feet 3,098

Material Steel
Generator

Size, kW 60

Fuel storage, gallons 200

Maintenance Log Book

This pump station has a moderate number of miscellaneous maintenance problems.

Summary
Mechanical/Structural = Access to dry well is by ladder requiring a safety belt. This is a confined space entry.
Observations
® Redundancy includes standby generator and standby pump. The District has indicated that there is
approximately 3 hours of storage during average flow conditions.
® Removal of equipment is very difficult at this pump station.
" Roof was replaced in 2007.
" There is no off-street parking or turn around at this pump station.
Electrical Observations = Power for the pump station is 240 volt Hi-Leg Delta.

" Pumps are FVNR starting across line. Miltronic level control is used at this pump station.

" Load center feeder is provided at this pump station. Circuit breaker blank covers are missing.

" Transfer switch is installed in the existing ATS enclosure.

BROWN anpo CALDWELL
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Bijou PS - Pump Station with Ladder Access into Dry Well (Big 6)

Location: | 3715 Lake Tahoe Boulevard

Year Built, Rehabilitated: | 1955, N/A Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2 Pump 3

Flow, gpm 1600 1800 1800

Estimated Firm Capacity, 2000-2400

gpm

Head, feet 75 75 75

Horsepower, hp 75 Unknown Unknown

Manufacturer (Year

Installed) Vaugn Chopper Cornell (2000) Cornell (2000)

Pump Control Ultrasonic T ' i
Force Main e ;-t; '

g =

Diameter, inches 16 and 12 -

Length, feet 13,500 1

Material 12" Asbestos Cement (Transite) [ .

16” Steel b |
Generator ; ’ i
¢ N '
Size, kW 300
' OU< 1_;_'.||=

Fuel storage, gallons 200 ' R
Maintenance Log Book This is a high maintenance station. Pump #1 triggered frequent VFD faults. Pumps #1 and #2 are frequently air-locked.
Summary A normal to high amount of ragging has occurred compared to the District's other pump stations. The log reported two

instances of grease accumulation in the wet well requiring operator attention. One entry indicates that the station was
stressed beyond capacity.

Mechanical/Structural ® Redundancy includes standby generator, standby pump, and bypass pump piping connection. The District has
Observations indicated that there is less than three hours of on-site and collection system storage during average flow
conditions.

"  Access to dry well is by a ladder.

=  All the pumps have air release valves on the discharge side of the pumps. This has reduced the amount of air-
locking that the pumps have experienced. Air release valve discharge into dry well.

" This pump station has a dual force main. This pump station has ball check valves.

®  Spacing between pumps is limited.

" Pump station has carbon absorption odor control unit but it is seldom used because there are no odors.
"  One of the glass block window sections is missing.

® Paintin dry well and wet well is peeling from concrete. Concrete aggregate is exposed in wet well.

" Input invert elevation at pump station is 6,228.1, the top of the head elevation is 6,310.

" Johnson and Ski Run Pump Stations contribute to these force mains.

Electrical Observations ® VFDs do not have a bypass. Pumps cannot operate without VFDs.

" Pumps cannot operate at 100 percent speed without overloading motor.

" Pumps are manually switched every day.

BROWN anpo CALDWELL
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Camp Richardson PS

Location: | 2001 Jameson Beach rd. — left immediately beyond The Beacon parking lot.

Year Built, Rehabilitated: | 1968, N/A Date inspected: Grid Book Page: | H-23
Pumps Pump 1 Pump 2
Flow, gpm Unknown Unknown
Estimated Firm Capacity, gpm | Unknown
Head, feet 20.89 20.89
Horsepower, hp 15 15
Manufacturer (Year Installed) Allis-Chalmer Allis-Chalmer
Pump Controls Bubbler Tube
Force Main
Diameter, inches 10
Length, feet 1,290
Material Unknown
Generator Katolight
Size, kW 50
Fuel storage, gallons 175 Gallon Diesel

Maintenance Log Book Summary | No information. District Staff commented that there are rocks in the wet well from an unknown origin.

Mechanical/Structural = Approx pump station input invert elevation is 6208.
Observations o

" The top of the head elevation is 6228.89.
Electrical Observations =  None reported

BROWN anpo CALDWELL
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ES1 - Fallen Leaf Lake System

Location: | Stanford Camp, 130 Fallen Leaf
. - .| 1979, N/A  Date . e
Year Built, Rehabilitated: inspectsd: Grid Book Page: | E-33
Pumps Pump 1 Pump 2
Flow, gpm 85 85
Estimated Firm Capacity, 85
gpm
Head, feet 9.75 9.75
Horsepower, hp 5 5
Manufacturer (Year
Installed) ( Peabody Bames Peabody Barnes
Pump Controls Floats
Force Main
Diameter, inches 2%
Length, feet 210
Material Polyethylene or PVC
Maintenance Log Book No information
Summary
Mechanical/Structural = Approx. 12’ of 4” cast iron pipe is used in the actual pump station before it connects to the 4" PVC
0bservati0ns force main.
" Force Main length and head height measured to ES-2
= Wet well input invert elevation is 6,375.25
" The top of the head elevation is 6,385
Electrical Observations = The station is run on an electric motor

BROWN anpo CALDWELL
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ES2 - Fallen Leaf Lake System

Location: | Stanford Camp, Fallen Leaf Lake
Year Built, Rehabilitated: | 1983, N/A Date inspected: | 10/31/2007
Pumps Pump 1 Pump 2
Flow, gpm 85 85
Estimated Firm Capacity, 85
gpm
Head, feet 79 79
Horsepower, hp 5 5
Manufacturer (Year
Installed) Peabody Barnes (2000) Peabody Barnes (2000)
Pump Controls Floats
Force Main
Diameter, inches 2-112
Length, feet 600
Material Polyethylene or PVC
Generator
Size, KW Served by Stanford Camp
Generator
Maintenance Log Book No log book provided. Logs entries placed in Main Station Pump Station.
Summary
Mechanic.aIIStructuraI ® This is a submersible electric pump station with a septic tank that separates the solids and floatable
Observations material from the liquid portion. Only the liquid portion is pumped. The solids and floatable material
are removed by the District’s vactor truck.
® Grease is a problem at this pump station because it collects wastewater from the cafeteria.
" This pump station has overflowed.
" Access to this pump station is very difficult. The pump station is located on Fallen Leaf Lake with
only a single lane road.
®  This pump station has some odor complaints.
" Concrete aggregate is exposed in wet well.
Electrical Observations ®  This pump station has simple duplex pump controls.
" This station sends alarm signals to the Main Station Pump Station at Fallen Leaf Lake.
" The float level control system at this pump station has been problematic.

BROWN anpo CALDWELL
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ES3 - Fallen Leaf Lake System

Location: | Stanford Camp, 130 Fallen Leaf
. . .| 1979, N/A Date . el
Year Built, Rehabilitated: inspected: Grid Book Page: | F-33

Pumps Pump 1 Pump 2

Flow, gpm 85 85

Estimated Firm Capacity, 85

gpm

Head, feet 7.15 7.15

Horsepower, hp 5 5

Manufacturer (Yea

|nstal|1|e§)ur r (Yoar Peabody Barnes Peabody Barnes

Pump Controls Floats
Force Main

Diameter, inches 2%

Length, feet 705

Material Polyethylene

Maintenance Log Book

No information

Summary
Mechanical/Structural = Approx. 10" of 4” cast iron pipe is used in the actual pump station before it connects to the 2 %" PVC
Observations force main.

" Force Main measured to VVS 1

" Wet well input invert elevation is 6,383.54

" Top of head elevation is 6,390.69

" Backup power for this station is provided by the Stanford generator.

Electrical Observations

®  This station is run on an electric motor.

BROWN anpo CALDWELL
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ES5 - Fallen Leaf Lake System

Location: | East side of Fallen Leaf Lake
Year Built, Rehabilitated: | 1983, N/A Date inspected: | 10/31/2007
Pumps Pump 1 Pump 2
Flow, gpm 92.2 92.2
Estimated Firm Capacity, gpm | 92.2
Head, feet 124.5 124.5
Horsepower, hp 47 4.7
Manufacturer (Year Installed) ABS (2005) ABS (2005)
Pump Controls Floats
Force Main
Diameter, inches 4
Length, feet 2,660
Material PVC
Generator No generator

Maintenance Log Book Summary | No log book provided. Logs entries placed in Main Station Pump Station.

Mechanic.aIIStructuraI ® This is a submersible electric pump station with a septic tank that separates the solids and
Observations floatable material from the liquid portion. Only the liquid portion is pumped. The solids and
floatable material are removed by the District’s vactor truck

" This pump station does not have standby power. A portable generator can be connected to it.
There are several days of storage available.

" Access to this pump station is very difficult. The pump station is located on Fallen Leaf Lake with
only a single lane road.

® This pump station has some odor complaints.

Electrical Observations = This pump station has simplex pump controls.

®  This pump station sends alarm signals to Main Station Pump Station at Fallen Leaf Lake.

" Control panel needs railing for safety and to make the station “Readily Accessible”.

BROWN anpo CALDWELL
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

ES6 - Fallen Leaf Lake System

Location: | 694 Fallen Leaf
. . .| 1979,N/A  Date . oA
Year Built, Rehabilitated: inspected: Grid Book Page: | G-32
Pumps Pump 1
Flow, gpm 90
Estimated Firm Capacity, 0
gpm
Head, feet 6147
Horsepower, hp 5
Manufacturer (Year
Installed) Peabody Barnes
Pump Controls Floats
Force Main
Diameter, inches 4
Length, feet 2,896
Material PVC
Maintenance Log Book No information
Summary
[\_JII;chani:allStructural = Approx. 14’ of 6” cast iron pipe is used in the actual pump station from the manhole to the septic tank.
servations
= Approx. 8 of 4” cast iron pipe is used in the actual pump station before it connects to the 4” PVC force
main.
" Force main length and head height incorporates ES 7
= Wet well input invert elevation is 6,381.03
" The top of the head elevation is 6,442.5
" Pump station rehabilitation scheduled for Summer 2009.
Electrical Observations = This station is run by an electric motor.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

ES7 - Fallen Leaf Lake System

Location: | 781 Fallen Leaf rd.

Year Built, Rehabilitated: | 1979, 2009 Date inspected: Grid Book Page: | G-32
Pumps Pump 1 Pump 2
Flow, gpm 90 90
Estimated Firm Capacity, gpm | 90
Head, feet 60.06' 60.06'
Horsepower, hp 5 5
Manufacturer (Year Installed) | zoeller (2009) Zoeller (2009)
Pump Controls Floats
Force Main
Diameter, inches 4
Length, feet 1,899.5
Material PVC

Maintenance Log Book Summary | No information

Mechanical/Structural = Approximately 16’ of 6” cast iron pipe is used in the pump station from the manhole to the septic
Observations tank

" Approximately 15" of 4" cast iron pipe is used in the pump station before it connects to the 4” PVC
force main.

= Wet well input invert elevation is 6,382.44
" The top of the head elevation is 6,442.5

Electrical Observations = This station is run on electric motors.

BROWN anpo CALDWELL
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

ES8 - Fallen Leaf Lake System

Location: | 1021 Fallen Leaf (off road)

. - | 1979, N/A Date . . §
Year Built, Rehabilitated: inspected: Grid Book Page: | G-31

Pumps Pump 1 Pump 2

Flow, gpm 90 90

Estimated Firm Capacity, gpm | 90

Head, feet 26.93 26.93'

Horsepower, hp 47 47

Manufacturer (Year Installed) | ABS (2005) ABS (2005)

Pump Controls Floats
Force Main

Diameter, inches 4

Length, feet 6,020

Material PVC

Maintenance Log Book Summary | No information

Mechanical/Structural ®  Approximately 23" of 4” cast iron pipe is used in the actual pump station before it connects to the
Observations 4" PVC force main.

®  The force main length and head height incorporates ES9 and Tager Pump Station.
" Wet Well input invert elevation is 6,404.86
" The top of the head elevation is 6,431.79

Electrical Observations =  This pump station is run on an electric motor.

BROWN anpo CALDWELL
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

ES9 - Fallen Leaf Lake System

Location: | 1131 Fallen Leaf rd.
Year Built, Rehabilitated: | 1979, N/A Date inspected: Grid Book Page: | G-30
Pumps Pump 1
Flow, gpm 90
Estimated Firm Capacity, 0
gpm
Head, feet 30.88
Horsepower, hp 5
Manufacturer (Year Zoell
Installed) oeller
Pump Controls Floats
Force Main
Diameter, inches 4
Length, feet 5,380
Material PVC
Maintenance Log Book No information
Summary
Mechanical/Structural ® There is approx. 15’ of 4"cast iron pipe used in the actual pump station which connects to the 4”
Observations PVC
®  Force main length and head height incorporates Taggert Pump Station.
" The wet well input invert elevation is 6,400.91
" The top of the head elevation is 6,431.79
" Duplex station installed Summer 2008.
Electrical Observations = This pump is run by an electric motor.
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Technical Memorandum No. 3

Pump Station Condition Assessment (Task 4.3)

Fairway #1 PS - Small Submersible Pump Station

Location: | 1112 Fairway
Year Built, Rehabilitated: | 1995, N/A Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2
Flow, gpm 80 80
Estimated Firm Capacity, 80
gpm
Head, feet 79 79
Horsepower, hp 0.75 0.75
Manufacturer (Year ) )
Installed) Sta-Rite (1995) Sta-Rite (1995)
Pump Controls Floats
Force Main
Diameter, inches 2.6
Length, feet 30
Material ABS
Generator No generator
Maintenance Log Book No log book provided.
Summary
Mechanical/Structural = This submersible pump station is located in the street. Maintenance in the wet well requires that one
Observations lane of traffic be closed. However, the pump station is not located on a busy street.
" The station does not have a standby generator.
® The pump station has some storage. Backwater valves are installed on houses that could be flooded
if a pump fails.
" Metal in wet well is corroded (rusted).
Electrical Observations ® This pump station is a float activated electro-mechanical duplex station with running lead/lag.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Gardner Mountain PS - Small Submersible Pump Station

Location: | 589 Gardner
Year Built, Rehabilitated: | 2004, N/A Date inspected: | 10/30/2007

Pumps Pump 1 Pump 2

Flow, gpm 85 85

Estimated Firm Capacity, 85

gpm

Head, feet Unknown Unknown

Horsepower, hp 75 75

Manufacturer (Year Installed) | Flygt (2004) Flygt (2004)

Pump controls Ultrasonic
Force Main

Diameter, inches 4

Length, feet 840

Material Asbestos Cement (Transite)
Generator

Size, kW 45

Fuel storage, gallons Natural Gas and Propane
Maintenance Log Book The log book indicates very little operation and maintenance is required at this pump station.
Summary
Mechanic.aIIStructuraI ®  This submersible pump station wet well is located in the driveway. Maintenance in the wet well
Observations requires that one lane of traffic be closed. The pump station is not located on a busy street.

® Redundancy includes standby generator and standby pump.
" Wet Well input inv elevation is 6,277.

Electrical Observations ® This electrical system consists of MCC bucket starters with controls in a separate section.
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Technical Memorandum No. 3

Pump Station Condition Assessment (Task 4.3)

nson PS - Pump Station with Ladder Access into Dry Well (Big 6)

Location: | Intersection of Johnson and Lake Tahoe Boulevard
Year Built, Rehabilitated: | 1972, N/A Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2 Pump 3
Flow, gpm 1,750 1,750 1,500
Estimated Firm Capacity,
gom 2,000 to 2,500
Head, feet 100 100 100
Horsepower, hp 75 75 75
Manufacturer (Year ) )
Installed) Fairbanks Morse (2003) Fairbanks Morse (2003) Vaughn (2008)
Pump Controls Ultrasonic
Force Main
Diameter, inches Two, 16 & 12 Transite
Length, feet 840
Material Concrete
Generator
Size, kW 365
Fuel storage, gallons 200

Maintenance Log Book
Summary

This is a high maintenance station. Pumps required frequent removal of rags through 2003. Ragging has
diminished since 2003. Recently, Pump 1 has experienced air-locking.

Mechanical/Structural
Observations

Redundancy includes standby generator, standby pump, and bypass portable pump piping

connection.

Access to dry well is by ladder. This is a permitted confined space entry.
The wet well is cleaned by a vactor truck every month.

The sky light has leaked.

The metal ladder in the wet well is corroded.

The pump station does not have a turn around on the site so vehicles must backup onto a busy

street to exit the pump station.

Concrete aggregate exposed in wet well near hatch opening.

Metal items in wet well are corroded (rusted).

Bottom of wet well elevation is 6,234
The top of the head elevation is 6,310

Electrical Observations

VFDs are manually set to a particular frequency and motor speed is fixed.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Kiva Pump Station

Location: | Kiva Beach Road - Take left fork, Pump Station is in the woods to the right beyond the parking lot.

Year Built, Rehabilitated: | 1968 Date inspected: Grid Book Page: | G-23
Pumps Pump 1 Pump 2
Flow, gpm 210 210
Estimated Firm Capacity, gpm | 210
Head, feet 46.5 46.5
Horsepower, hp 20 20
Manufacturer (Year Installed) Wemco - 1969 Wemco - 1969
Pump Controls Ultrasonic
Force Main
Diameter, inches 6
Length, feet 2,890
Material Unknown
Generator Katolight
Size, kW 60
Fuel storage, gallons 175 Gallon Diesel

Maintenance Log Book Summary | High or Low maintenance. degradation

Mechanical/Structural = Wet well approx input invert elevation is 6,222.5.
Observations o

" The top of the head elevation is 6,268.
Electrical Observations =  None reported
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Main Station - Fallen Leaf Lake System

Location: | South end of Fallen Leaf Lake
Year Built, Rehabilitated: | 1983, N/A Date inspected: | 10/31/2007
Pumps Pump 1 Pump 2
Flow, gpm 180 180
Estimated Firm Capacity, 180
gpm
Head, feet 200 200
Horsepower, hp 15 15
Manufacturer (Year
Installed) Paco (1983) Paco (1983)
Pump Controls Floats
Force Main
Diameter, inches 4
Length, feet 13,750
Material PVC
Generator
Size, kW Unknown
Fuel storage, gallons 1,000 gallon Diesel
Maintenance Log Book This is a high maintenance pump station. Many log entries appear for mechanical issues at the pump station:
Summary oil leaks, frequent oil changes, etc. Frequent alarms including the following: high wet well, high tank, low
tank, Vacuum Valve Station alarms. Electric controls and control voltage often require attention. The log
book includes information having to do with alarms and irregularities at various vacuum valve stations as well
as this pump station.
Mechanical/Observations ® Redundancy includes standby generator.
" Power outages can be lengthy because Sierra Pacific Power Company cannot access location
easily.
" Access to dry well is by ladder. This is a permitted confined space entry.
" Pump station has odor control. Odor control carbon units are changed approximately three times
per year.
" Access to this pump station is very difficult. The pump station is located on Fallen Leaf Lake with
only a single lane road.
" Existing fuel tank does not have secondary spill containment.
Electrical Observations = Wet well pump is managed by floats with FVNR starters located in an MCC.
" System operates as a Lead/Lag lift station.
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Technical Memorandum No. 3

Pump Station Condition Assessment (Task 4.3)

Pioneer Village PS - Pump Station with Ladder Access into Dry Well

Location: | Intersection of Matheson and Friant
Year Built, Rehabilitated: | 1966, N/A Date inspected: | 10/31/2007
Pumps Pump 1 Pump 2
Flow, gpm 325 325
Estimated Firm Capacity,
gom 325
Head, feet 65 65
Horsepower, hp 10 10
Manufacturer (Year
Installed) (1966) (1966)
Pump Controls Ultrasonic
Force Main
Diameter, inches 8
Length, feet 840
Material Asbestos Cement (transite)
Generator
Size, kW 45
Fuel storage, gallons 200

Maintenance Log Book This is a low maintenance station. Few maintenance issues were reported in the last 5 years: some air

Summary locking of pumps and “major graffiti” reported in 2005. Both pump run-time meters indicate that pumps are
used relatively infrequently.
Mechanical/Structural = Access to dry well is by ladder requiring a safety belt. This is a permitted confined space entry.
Observations
® Redundancy includes standby generator and standby pump.
® Removal of equipment is very difficult at this pump station.
" Roof was replaced recently.
" Afence that surrounds the pump station provides some security.
®  Floor coating in dry well is peeling.
"  Concrete aggregate is exposed in wet well.
" Sump pump is corroded (rusted).
" Wet well wall is rusted in one area indicating possible rebar corrosion.
Electrical Observations "

This pump station is powered by high leg 240 FVNR starter across line.

® Level control is by Milltronics ultrasonic meter with interpose relay feed to starters.

® The automatic transfer switch enclosure is not well maintained.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Ponderosa PS - Large Submersible Pump Station

Location: | Ponderosa Street, Southwest
Year Built, Rehabilitated: | 1997, N/A Date inspected: | 10/31/2007
Pumps Pump 1 Pump 2
Flow, gpm 300 300
Estimated Firm Capacity,
gom 300
Head, feet 34 34
Horsepower, hp 75 75
Manufacturer (Year
Pump Controls Ultrasonic
Force Main
Diameter, inches 6
2,063 to junction
Length, feet 2,050 shared with Tahoe
Keys
Material PVC (C-900 purple)
Generator
Size, kW 40
Fuel storage, gallons 200
Maintenance Log Book Relative to the other District pump stations, this pump station requires an average amount of maintenance.
Summary Periodic removal of rags from the pumps has been required, and pump #2 had frequent nonspecific problems
in 2004.
Mechanical/Structural = The wet well is located in the street. However, this pump station is not located on a busy street.
Observations .
" Redundancy includes a standby generator.
Electrical Observations = This system is MCC bucket with FVNR starters.
= Controls are located in a separate MCC section.
" The pump station operates in a Lead/Lag mode.
" The pump station is powered with 240V High Leg.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

pe Beach #1 PS - Pump Station with Ladder Access into Dry Well
Location: | Pope Beach Road, 800 feet east of bend from north to east
Year Built, Rehabilitated: | 1973, N/A Date inspected: | 10/31/2007

Pumps Pump 1 Pump 2

Flow, gpm 100 100

Estimated Firm Capacity, 100

gpm

Head, feet Unknown Unknown

Horsepower, hp 3 3

Manufacturer (Year

Installed) Cornell (1973) Cornell (1973)

Pump Controls Floats
Force Main

Diameter, inches 4

Length, feet 583

Material Unknown
Generator No generator
Maintenance Log Book No log book provided.
Summary
Mechanical/Observations =  Redundancy includes standby pump and collection system storage.

"  Access to this pump station is difficult in the winter. However, this pump station receives very little
flow during the winter.

" Dry well entry is into a permitted confined space.
® Coating on piping is peeling.
Electrical Observations ®  Panel mounted FVNR starter in dry well steel can package.

" Supply Meter/Main power enclosure is in disrepair.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Pope Beach Pump Station #2

Location: | Pope Beach Road (the second station you come to on Pope Beach Road)

Year Built, Rehabilitated: | 1973, N/A Date inspected: Grid Book Page: | J-23
Pumps Pump 1 Pump 2
Flow, gpm 100+ 80+
Estimated Firm Capacity, gpm | 80
Head, feet 3.42 3.42
Horsepower, hp 3 3
Manufacturer (Year Installed) Cornell Cornell
Pump Controls Probes
Force Main
Diameter, inches 4
Length, feet 1,439
Material Unknown

Maintenance Log Book Summary | No information

Mechanical/Structural = The pump station approx input invert elevation is 6,221.94
Observations o

" The top of the head elevation is 6,225.34
Electrical Observations = None reported
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

an Moritz PS - Pump Station with Ladder Access into Dry Well

Location: | Intersection of Venice Boulevard and Emerald

Year Built, Rehabilitated: | 1966, N/A Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2
Flow, gpm 900 900
Estimated Firm Capacity, gpm | 900
Head, feet 33 33
Horsepower, hp 15 15
Manufacturer (Year Installed) Cornell Cornell
Pump Controls Ultrasonic
Force Main
Diameter, inches 10
Length, feet 1,500
Material Asbestos Cement (Transite)
Generator
Size, kW 45
Fuel storage, gallons 200

Maintenance Log Book Summary | Relative to the other District’s pump stations, this pump station requires an average amount of
maintenance. Periodic removal of rags from the bubbler tubes has been required, and Pump #2 was
frequently air-locked. In October 2003, a grease blanket developed on the wet well water surface, which
caused a high water alarm.

Mechanical/Structural = Access to dry well is by ladder requiring a safety belt. This is a permitted confined space entry.
Observations " Redundancy includes standby generator and standby pump.

" Removal of equipment is very difficult.
Electrical Observations = FVNR starters are controlled by Milltronics ultrasonic meter.

® The motor starters are in poor condition.
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Technical Memorandum No. 3

Ski Run PS - Large Submersible Pump Station

Pump Station Condition Assessment (Task 4.3)

Location: | In the alley behind 3651 Lake Tahoe Boulevard
Year Built, Rehabilitated: | 1996/1997, N/A Date inspected: | 10/30/2007

Pumps Pump 1 Pump 2

Flow, gpm 1,025 1,045

Estimated Firm Capacity,

gpm 1,025

Head, feet 97 97

Horsepower, hp 47 47

Manufacturer (Year

Installed) Flygt (1996/1997) Flygt (1996/1997)

Pump Controls Ultrasonic
Force Main

Diameter, inches Two, 12 & 16

Length, feet 3,270

Material Asbestos Cement (Transite)
Generator

Size, kW 190

Fuel storage, gallons 200

Maintenance Log Book This is a low maintenance pump station. A few instances appeared where pumps operted high hours and a

Summary couple of VFD failures were noted. No de-ragging or other common clogging problems were reported in the
log books.
Mechanic.aIIStructuraI = Access to this pump station could be difficult in a snow storm. The pump station is located behind a
Observations commercial area.
® Redundancy includes standby generator, standby pump, dual force mains, and gravity overflow to
Bijou Pump Station.
" Pump station has carbon absorption odor control system but it is not used.
" Valve vault hatches get damaged by snow removal equipment. Wet well hatch is scheduled to be
replaced because it is difficult to open.
" Heater does not work.
" Input invert elevation is 6,213
" The top of the head elevation is 6,310
" This pump station joins the 12" force main from the Bijou Pump Station.
Electrical Observations "

Stations VFD’s are controlled via PLC. Algorithms for pump speed change as well as level control
seems to be incorporated. Two pump operation speed reduction ensures both pumps match flow.

" Drive panels have an accumulation of dust.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Stanford Generator Building - Fallen Leaf Lake System

Location: | Stanford Camp at Fallen Leaf Lake
Year Built, Rehabilitated: | 1992, N/A Date inspected: ‘ 10/31/2007
Generator Kohler
Size, kW 33
Fuel storage, gallons Propane

Maintenance Log Book Summary | No log book provided.

Mechanical/Structural = Access to this site is very difficult. The site is located on Fallen Leaf Lake with only a single lane
Observations road.

" The Stanford Generator Building provides standby power to three electrical pump stations located
at Stanford Camp. Propane tanks provide fuel source.

" Building is not protected from avalanches, which have almost buried the building in the past.
Electrical Observations = No electrical observations.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Stateline PS - Small Submersible Pump Station

Location: | Intersection of Stateline and Lakeshore Boulevard
Year Built, Rehabilitated: | 1971, 1997 Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2
Flow, gpm 80 80
Estimated Firm Capacity, 80
gpm
Head, feet 15 15
Horsepower, hp 075 0.75
Manufacturer (Year ) )
Installed) Sta-Rite (1997) Sta-Rite (1997)
Pump controls Floats
Force Main
Diameter, inches 4
Length, feet 45
Material Cast Iron
Generator No generator

Maintenance Log Book No log book provided.
Summary
Mechanical/Structural = This submersible pump station is protected by a fence.
Observations ) ) .
" The station does not have a standby generator. Overflows are sent by gravity sewer to Bijou Pump
Station.
Electrical Observations = Duplex pump panel in street side enclosure. Duplex pump operated by floats.
" This pump station incorporates alternating pumps.
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

Taggart Pump Station

Location: | Fallen Leaf Road — On lakeshore adjacent to Fallen Leaf Road at Tahoe Mountain Road

Year Built, Rehabilitated: | 1979, N/A Date inspected: Grid Book Page: | H-29
Pumps Pump 1
Flow, gpm Unknown
Head, feet 33.7
Horsepower, hp Unknown
Manufacturer (Year Installed) Unknown

Pump Controls Float
Force Main

Diameter, inches 4

Length, feet 1,320

Material PVC

Maintenance Log Book Summary | No information
Mechanical/Structural = Wet well input invert elevation is 6,398.08
Observations o

" Top of head elevation is 6,431.79

" This station has no alarm system.

= Station only pumps for one residence.

Electrical Observations = This is an electric pump station

® No alarms, handles one house
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hoe Keys PS - Pump Station with Spiral Staircase Access into Dry Well (Big 6)

Location: | Tahoe Keys Boulevard and Venice Drive
Year Built, Rehabilitated: | 1960, N/A Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2
Flow, gpm 2,500 2,500
Ssg]mated Firm Capacity, 2,500
Head, feet 75 75
Horsepower, hp 75 75
Manufacturer
(Year Installed) Peerless/Krogh (1997) Peerless/Krogh (1997)

Pump Controls Ultrasonic
Force Main
Diameter, inches 16
8,073 to junction.
Length, feet 2,050 shared with
Ponderosa.
Material Asbest.os Cement
(Transite)
Generator
Size, kW 275
Fuel storage, gallons 200

Maintenance Log Book
Summary

This station requires an average amount of maintenance relative to other stations. Minor mechanical maintenance issues
were reported and resolved without incident, and the bubbler tubes required periodic purging, but with low frequency.

Mechanical/Structural
Observations

Access to dry well is by a spiral staircase. Maintenance with the spiral staircase is difficult.

Redundancy includes standby generator, portable pump bypass piping connection, and standby pump. The District
has indicated that there is three and one-half hours of collection system storage based on average flow conditions.
This pump station only contains two pumps.

Removal of equipment is very difficult at this pump station. Crane must be used to remove the pumps. Working
room around pumps and piping is very limited.

Ladder in wet well is corroded. Coating on piping is peeling. Coating on dry well walls is peeling. Concrete
aggregate is exposed in wet well. Rust is present on concrete wet well walls indicating possible rebar corrosion.

Pump 1 concrete equipment pad is cracked.
Odor control is provided at this pump station.
This pumping station has a common suction pipe. Discharge piping has ball check valves in the vertical piping.

Electrical Observations

This pump system has been converted to the preferred VFD’s and has Milltronics ultrasonic level instrument with a
float.

VFDs provide flow matching.
This station has backup generator that is not the District’'s standard (Katolight).
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Technical Memorandum No. 3 Pump Station Condition Assessment (Task 4.3)

ac PS - Pump Station with Spiral Staircase Access into Dry Well
Location: | In meadow, 700 feet West from Corner of West Way and Ward Way
Year Built, Rehabilitated: | 1968, N/A Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2
Flow, gpm 2,000 2,000
Estimated Firm Capacity,
gom 2,000
Head, feet 50 50
Horsepower, hp 40 40
Manufacturer (Year Installed) | Paco Paco
Pump Controls Ultrasonic
Force Main
Diameter, inches 18
Length, feet 6,557
Material Asbestos Cement (Transite)
Generator
Size, kW 80
Fuel storage, gallons 200
Maintenance Log Book This is a very low maintenance pump station. In 5 years of log entries, only 10 irregularities were reported,
Summary mostly referring to local power failures and very minor issues with the engine block heater.
gzchani::_allStructural = Access to dry well is by a spiral staircase. Maintenance with the spiral staircase is difficult.
servations
" Access to this pump station is very difficult in the winter but there is very little flow to the pump
station during the winter.
" Redundancy includes standby generator and collection system storage. There is no standby
pump.
" Space and suction piping is available for a third pump.
" Coating on piping is peeling.
Electrical Observations = Motors are wound rotor motors. Secondary windings are used in a DC and current reference
scheme to affect resistance speed control.
" Generator is not the District’s standard (Katolight).
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Taylor Creek PS - Pump Station with Ladder Access into Dry Well

Location: | Intersection of Emerald Bay Road (Hwy 89) and Cathedral Road
Year Built, Rehabilitated: | 1968, N/A Date inspected: | 10/31/2007
Pumps Pump 1 Pump 2
Flow, gpm 2,100 2,100
Estimated Firm Capacity,
gom 2,100
Head, feet 43 43
Horsepower, hp 40 40
Manufacturer (Year ) )
Installed) Allis Chalmers Allis Chalmers
Pump Controls Ultrasonic
Force Main
Diameter, inches 12
Length, feet 1,503
Material Unknown
Generator
Size, kW 80
Fuel storage, gallons 200
Maintenance Log Book This is a very low maintenance station. In five years of log entries, there were only 14 entries, mostly referring
Summary to blown fuses and other minor electrical issues surrounding the Pump 2. Both pumps air-locked at the same
time in September 2006.
Mechanic.aIIStructuraI = Access to dry well is by ladder and safety belt. Maintenance using a ladder is difficult and can be a
Observations safety hazard. This is a permitted confined space.
" Access to this pump station is very difficult in the winter but there is very little flow to the pump
station during the winter.
® Redundancy includes standby generator, collection system storage, and standby pump.
" Sump pump is corroded (rusted).
" Metal items in wet well are corroded (rusted).
Electrical Observations = Motors are wound rotor motors. Secondary windings are used in a DC and current reference
scheme to affect resistance speed control.
"  Generator can only operate Pump 1.
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t Creek PS - Pump Station with Ladder Access into Dry Well (Big 6)

Location: | Wastewater Treatment Plant
Year Built, Rehabilitated: | 1967, 2009 Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2
Flow, gpm 1,800 1,800
Estimated Firm Capacity,
gom 1,800
Head, feet 46 46
Horsepower, hp 30 30
Manufacturer (Year
Installed) Paco Paco
Pump Controls Ultrasonic
Force Main
Diameter, inches 12
Length, feet 571
Material Asbestos Cement (Transite)
Generator
Size, kW 100
Fuel storage, gallons 200
Maintenance Log Book This is a very high maintenance pump station. Pump 2 has many maintenance issues including: mechanical
Summary (sheared shaft, rebuilt motor, and check valve problems) and electrical and controls (mercoids slipping out of
adjustment, settings adjusted frequently, lead changing unexpectedly). Electrical controls were replaced with
VFDs to solve this problem. Recently (2007), pump 2 air-locked several times. The backup generator failed to
start during routine tests on several occasions. Pumps required a fair amount of rag removal and back
flushing throughout the log history. With ramp down times for the VFDs less than 20 seconds, the check
valves slam from hydraulic transients. Pump #1 was rebuilt in 2009.
Mechanic_aIIStructuraI = Access to dry well is by ladder and safety belt. Maintenance using a ladder is difficult and can be a
Observations safety hazard.
® Redundancy includes standby generator and standby pump. The District has indicated there is three
hours of collection system storage during average flow conditions.
" Parts for this pump station are difficult to obtain. District must use composite material for impellers
because the impellers are no longer fabricated by the pump supplier.
" Wet well is located behind building making it difficult to access.
"  The dry well contains one sump pump.
= Qverflow of 80,000 gallons occurred in 2004.
" Infiltration was apparent at wet well joints.
Electrical Observations ®  This station has been modified to use a VFD with manual by-pass. MCC buckets are still used as the
control — Start/Stop.
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Upper Truckee PS - Pump Station with Spiral Staircase Access into Dry Well (Big 6)

Location: | 1,000 feet southwest of Fountain and Beecher Avenue access road
Year Built, Rehabilitated: | 1967 Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2 Pump 3
Flow, gpm 2,800 2,800 1,950
Estimated Firm Capacity,
gom 3,500
Head, feet 212 212 212
Horsepower, hp 75 75 75
Manufacturer (Year
Installed) Peerless Peerless (2007) Krogh (1998)

Pumping Controls

Ultrasonic. Float Controls for
Pump 3

Force Main
Diameter, inches 18
Length, feet 5,700

Material Asbestos Cement (Transite)
Generator

Size, kW 300

Fuel storage, gallons 200

Maintenance Log Book This is a very high maintenance pump station. The log book only goes back to 2004, but contains frequent

Summary references to mechanical problems with pumps: leaking seals, slipped drive shaft, driveline problems, new
motor in Pump 1, etc. Pump 2 was replaced on March 15, 2007. Flow meters and flow matchers also had a
relatively problematic maintenance history.

Mechanical/Structural " Access to dry well is by a spiral staircase. Maintenance using a spiral staircase is difficult.

Observations " Access to pump station is by a long access road, which is difficult to access. Wet well is located

behind building making it difficult to access.

® Redundancy includes standby generator and standby pump. The District has indicated that there is
approximately three hours of collection system storage during average flow conditions.

" Ladder in wet well shows some signs of corrosion. Concrete aggregate exposed in wet well at hatch
opening.

" Swing check valves on Pump 1 and 2 discharge piping and ball check valve are provided on Pump 3
discharge piping.

" Input invert elevation is 6,230. The top of the head elevation is 6,251.2

Electrical Observations " This station has MCC bucket with magnetic starter for VFD's.

" Ultrasonic level instrument with float alarms.
" Automatic transfer switch cabinet needs housekeeping.
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Vacuum Valve Station #3 (VV3) — Fallen Leaf Lake System

Location: | Located at the Main Station Pump Station

Year Built, Rehabilitated: | 1983, N/A Date inspected: ‘ 10/31/2007

Vacuum Sewer Line

Diameter, inches 3
Length, feet 800
Material PVC

Maintenance Log Book Summary | No log book provided. Some alarms triggered and minor alarm problems noted in Main Station Pump
Station log book.

Mechanical/Structural ®  The vacuum valve stations have been high maintenance for the District.
Observations '
" Vacuum valve stations do not operate when flooded.

= Carbon absorption odor control is provided at this vacuum valve station.

Electrical Observations ® Minimal electrical requirement except to support alarm generation.
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Vacuum Valve Station #4 (VV4) — Fallen Leaf Lake System

Location: | 500 Fallen Leaf Road

Year Built, Rehabilitated: | 1979, N/A Date inspected: Grid Book Page: ‘ F-34

Vacuum Sewer Line

Head, feet 5.29
Diameter, inches 6
Length, feet 470
Material PVC

Maintenance Log Book Summary | No information

Mechanical/Structural = The force main is measured to VV5.
Observations

" Vacuum pump input invert elevation is 6,374.01.

" The top of the head elevation is 6,379.3.

= Station has no motor, but uses vacuum pressure to move wastewater.
" Vacuum valve station is high maintenance.

® Vacuum valve station does not operate when flooded.

Electrical Observations ® Minimal electronic equipment required except for alarm system.
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Vacuum Valve Station #5 (VV5) — Fallen Leaf Lake System

Location: | South of Stanford Camp

Year Built, Rehabilitated: | 1983, N/A Date inspected: | 10/31/2007
Vacuum Sewer Line
Diameter, inches 3
Length, feet 50
Material PVC
Maintenance Log Book No log book provided. Alarms for this vacuum valve station are recorded in the Main Station Pump Station log
Summary book.
Mechanical/Structural = This vacuum valve station is located next to the Main Station
Observations ) ) ) o
" The vacuum valve stations have been high maintenance for the District.
® Vacuum valve stations do not operate when flooded.
Electrical Observations = Minimal electrical requirement except to support alarm generation.
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Vacuum Valve Station #6 (VV6) — Fallen Leaf Lake System

Location: | Fallen Leaf Road, lot between 454 and 440.

Year Built, Rehabilitated: | 1979, N/A Date inspected: Grid Book Page: ‘ F-34
Vacuum Sewer Line
Head, feet 13.5
Diameter, inches 3
Length, feet 150
Material PVC

Maintenance Log Book Summary | No information
Mechanical/Structural = Approximately 12’ of 6” PVC in pump station from manhole to septic tank.
Observations
" The force main is measured to top of 1.13' VCO lift @ 150'.
= Vacuum pump input invert elevation is 6,379.5.
" The top of the head elevation is 6,393
® One 1.66' VCO vertical lift at 10’.
" One 3.10' VCO vertical lift at 60'.
" One 3.4 VCO vertical lift at 110".
®  One 1.13' VCO vertical lift at 150’.

= Station has no motor, but uses vacuum pressure to move wastewater.

" Vacuum valve station is high maintenance.

" Vacuum valve station does not operate when flooded.

Electrical Observations ® Minimal electronic equipment required except for alarm system.
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Vacuum Valve Station #7 (VV7) — Fallen Leaf Lake System

Location: | 500 Fallen Leaf rd.

Year Built, Rehabilitated: | 1979, N/A Date inspected: Grid Book Page: ‘ G-34
Vacuum Sewer Line
Head, feet -0.57
Diameter, inches 3
Length, feet 670
Material PVC

Maintenance Log Book Summary | No information

Mechanical/Structural = Approximately 12’ of 6” PVC in pump station from manhole to Vacuum tank.
Observations

"  The force main is measured to VVS 6.

= Vacuum pump input invert elevation is 6,385.07

" The top of the head elevation is 6,384.5

®  One 1.19' VCO vertical lift at 160’.

= Station has no motor, but uses vacuum pressure to move wastewater.
" Vacuum valve station is high maintenance.

" Vacuum valve station does not operate when flooded.

Electrical Observations ® Minimal electronic equipment required except for alarm system.
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Vacuum Valve Station #8 (VV8) — Fallen Leaf Lake System

Location: | 544 Fallen Leaf rd.

Year Built, Rehabilitated: | 1979, N/A Date inspected: Grid Book Page: ‘ G-33
Vacuum Sewer Line
Head, feet 4.03
Diameter, inches 3
Length, feet 450
Material PVC

Maintenance Log Book Summary | No information

Mechanical/Structural = Approximatley 12’ of 6” PVC in pump station from manhole to Vacuum tank.
Observations

" The force main is measured to VV7.

= Vacuum pump input invert elevation is 6,383.07.

" The top of the head elevation is 6,387.1.

®  One 2.21’ VCO vertical lift at 210".

= Station has no motor, but uses vacuum pressure to move wastewater.
" Vacuum valve station is high maintenance.

" Vacuum valve station does not operate when flooded.

®  Farthest station from the Main Station

Electrical Observations ® Minimal electronic equipment required except for alarm system.
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Venice PS - Pump Station with Ladder Access into Dry Well

Location: | Venice Drive
Year Built, Rehabilitated: | 1971 Date inspected: | 10/30/2007
Pumps Pump 1 Pump 2
Flow, gpm 120 120
Estimated Firm Capacity,
gom 120
Head, feet 10 10
Horsepower, hp 3 3
Manufacturer (Year Chicago Pump Compan )
Installed) (1971? P pany Chicago Pump Company (1971)
Pump Controls Ultrasonic
Force Main
Diameter, inches 6
Length, feet 1843
Material PVC
Generator
Size, kW 15
Fuel storage, gallons Natural gas
Maintenance Log Book This station requires an average amount of maintenance relative to other stations. Generally, control tubing
Summary was cleaned and/or replaced multiple times and both pumps tended to trip breakers more than usual. Such
problems resulted in above average wet well alarms requiring operator visits.
Mechanical/Structural = Access to dry well is by a ladder. Maintenance using a ladder is difficult. This is a permitted confined
Observations space.
" Redundancy includes natural gas standby generator and standby pump. The District has indicated
that there is approximately three hours of collection system storage during average flow conditions.
" Pump #2 was rebuilt in 2004. Staff commented that this pump needs to be replaced.
" Coating on piping is peeling.
" Infiltration into the wet well joints appears to be occurring.
" Inputinvert elevation is 6,218.63.
Electrical Observations = Generator has limited working space.
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1. INTRODUCTION

This Technical Memorandum 4 (TM 4) describes the land use analysis and base sanitary flow (BSF)
projections. Land use analysis is the basis for projecting BSF production throughout the collection system.
BSF will be combined with groundwater infiltration (GWI) and rainfall dependent infiltration and inflow
(RDI/T) to produce wet weather flows which are used by the hydraulic model to identify hydraulic capacity
deficiencies in sewer pipes, pump stations and force mains. GWI and RDI/I projections are described in
Task 5.3.

2. LAND USE

The land use analysis is the basis for the base sanitary flow projections and is conducted on a parcel basis.
The goal of the land use analysis is to determine the land use of each parcel within the District’s service area
and to determine if the parcel is currently connected to the wastewater collection system. In some instances,
parcel land use designations were modified to better reflect wastewater flow generation. The results of the
land use analysis should only be used in conjunction with this master plan and are not official land uses for
any other purpose.

Several agencies in the South Tahoe area are involved with land use planning including El Dorado County
(County), the City of South Lake Tahoe (City), and the Tahoe Regional Planning Agency (TRPA). In
addition, significant land is owned or managed by the California Tahoe Conservancy (CTC), California State
Parks and United States Forest Service (USFS) Tahoe Basin Management Unit. Although each of these
agencies is involved in land management, TRPA has primary responsibility for land use planning within the
South Tahoe Public Utility District (STPUD or District) setrvice area.

2.1 South Tahoe Area

The STPUD is located within El Dorado County. The STPUD boundary covers roughly 42 square miles and
ranges from about 6200 feet to over 9000 feet in elevation. Temperatures range from lows near 15°F in the
winter to highs near 80°F in the summer.

2.1.1 Area Description

The STPUD setvice area includes the City of South Lake Tahoe and unincorporated area of El Dorado
County within the Tahoe Basin. The service area is bordered by Hwy 89 North past Cascade Lake, Hwy 89
South to Luther Pass, Hwy 50 East to Nevada state line, and Hwy 50 West before Echo Lake. The setrvice
area includes state parks and USES land.

2.1.2 Tourist Trends

According to the Lake Tahoe Visitors Authority, there are general trends that occur with the visitor
population, including:

® Over 1 million visitors to the south shore per year

® DMore visitors in the summer months, particularly the July 4% holiday weekend through August

= Winter tourism mostly occurs on weekends (Friday night through Sunday afternoon)
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® There are fewer visitors in the spring and fall

2.2 Information Sources

Several information sources were used to evaluate the land use for the parcels within the STPUD service area.
These information sources include the County GIS, City and County General Plans, TRPA Community Plan
Statement Maps, and other sources described below.

2.2.1 GIS

STPUD provided an updated County parcel GIS file to BC in September 2008. The GIS patcel file contained
information including assessor parcel number (APN), APN status, owner, acreage, land use code and
description, and whether it is developed or vacant. The GIS also designated the STPUD wastewater
collection system service area boundary. The service area is not anticipated to change in the future.

2.2.2 General Plans

The City of South Lake Tahoe 1999 General Plan, the 2008 General Plan Housing Element Public Review
Draft, and the El Dorado County 2004 General Plan provide additional information to the GIS parcel use
categorization.

The 2008 General Plan reports an average of 2.50 people per household in South Lake Tahoe. The

2008 General Plan also references the STPUD Future Connections Facilities Plan (1995), which provides for
additional development of 116 residential units per year, 133,333 square feet of commercial space, 32 new
hotel rooms, and 933 new campsites. Table 4-55 in the 1995 Plan lists TRPA Density Limitations for
Residential Uses for the Tahoe Basin of 15 units per acre for multiple-family dwellings and eight units per
acre for mobile home dwellings. However, it states that “most, if not all, of the City’s twenty mobile home
and RV parks are nonconforming and overly dense.” Redevelopment of these parks may reduce densities but
may not necessarily reduce wastewater flows.

The general plans did not include comprehensive land use maps or tables for the area.

2.2.3 Tahoe Regional Planning Agency (TRPA)

TRPA is an interstate agency whose mission is to cooperatively lead the effort to preserve, restore, and
enhance the unique natural and human environment of the Lake Tahoe region now and in the future. TRPA
was formed in 1969 by Congress in response to the region’s rapid growth.

There were two sources of information from TRPA used for this project: the Plan Area Statement (PAS)
Maps and the Community Plans for Stateline/Ski Run, Bijou/Al Tahoe, and South Y Industrial. Both soutces
provided information about the future allowable development for parcels. Some parcels that were coded as
Single Family (RES) in the County GIS database were classified for master planning purposes as
multiple-family residential (MFR) and some were changed to non-contributing (NC) status based on
information provided by the TRPA documents. The TRPA documents did not include comprehensive land
use maps or tables for the study area.

Parcel development allowed by TRPA may be more restrictive than the County land use designations. Also,
TRPA land capability limitations may result in a given parcel being unbuildable even though County zoning
classifications indicate permissible uses. To be conservative, this master plan considers the least restrictive
land use planning which could result in relatively higher BSF.
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2.2.4 US Forest Service (USFS)

BC reviewed the November 2006 Land and Resource Management Plan and spoke with Karen Kuentz of the
USFS Tahoe Basin Management Unit on October 16, 2008 regarding USFS-owned parcels in the South
Tahoe area. Highlights from the phone conversation are listed below:

= (Cabins are leased to individuals on a long-term basis, but the land is owned by USFS.

= USES has purchased urban lots in residential areas through the Santini-Burton Purchase Program.
USES owns around 3000 lots in the South Tahoe basin. The Santini-Burton funds are mostly used up.

® There will not likely be any additional residences on USES land in the future.

= Although there are no current plans for development, bathrooms may be installed at some point at
trailheads, visitor centers, etc.

= TRPA and USFS generally coordinate and work together collaboratively.
= Both USES and TRPA are in the process of revising the TRPA Regional Plan. These plans are not going
to be completed for roughly another year.

The USES website has maps showing the extent of the fires that occurred the summer of 2007. These maps
also show locations of national forests.

2.2.5 Other

Google satellite imagery from the internet was employed to identify schools, campsites, mobile home parks,
and offices located on government lands but not identified in the GIS. These parcels would have otherwise
been designated NC.

2.3 Parcel Land Use

For this master plan, County land use designations for many parcels were reclassified or consolidated based
on wastewater production characteristics. Several parcels were reclassified and some new categories were
added for the purpose of accurately projecting BSF. The revised master planning land use categories are
summarized in Table 2-1. A database with the original land use codes and the master plan land use codes is in
Attachment A.
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Table 2-1. Master Planning Parcel Land Use Codes and Description

Master Plan Code Description Types of Parcels
COM Commercial Marinas, Misc. Improved Com, Retail, Parking Lots, Places of Worship, Restaurants,
Service Station, Supermarkets, VACANT COMMERCIAL LAND
MHT Motel/Hotel Motel/Hotel, Underlying Interest in Time Share Project
Hospitals & Convalescent Hospitals, Light Manufacturing, Med/Dental/Vet Offices, Mini-
IND Industrial Warehouses (MINI-STORAGE), Misc. Improved Industrial Property, Offices,
Warehouses, VACANT INDUSTRIAL LAND
UTL Utility Utility including STPUD and others
MFR Multi-family Mobile Home Parks, Multi-Unit 2-3 units, Multi-Unit 4+ units, Retirement Housing,
Residential VACANT MULTI-RES. LAND 4+ UNITS ALLOWED
CMP Campgrounds Campgrounds
MSC Miscellaneous Community Oriented Facilitie§, Fire Suppression Facilities, Misc. Improved Recreational,
Schools (Ig, med, sm), Unassigned
Parking Lots, Golf Courses, Garbage Dump, Non-Res Improvements <=2.5 AC.,
NG Non-contributin Cemeteries (1), Subj. to Open Space Contract (Not CLCA), VACANT RECREATIONAL
9 LAND, RURAL RESTRICTIVE ZONING - CLCA (ACTIVE), ENV. SENSITIVE LAND -
RESTRICTED USE, TIMBER PRESERVE ZONING - ACTIVE, UNASSIGNED
Condo's & Townhouses, Residence on leased land, Rural Res. 2.51-20.0 AC. 1 SF Unit,
RES Single Family Rural Res. 20+ AC. 1 RES. Unit, Rural Res Land 20+ Minor NON-RES IMPR, Single
Residential Fam Res. <=2.5 AC.(INC. MAN. HMS, VAC RURAL RES LAND 2.51-20.0 AC. 1 UNIT,
VACANT RES. LAND <=2.5AC. 1-3 UNITS
PS Point Source Large wastewater contributors based on Water Billing Data.
Currently Vacantbut | VACANT COMMERCIAL LAND, VACANT INDUSTRIAL LAND, VACANT MULTI-RES.
VAC available for future LAND 4+ UNITS ALLOWED, VACANT RECREATIONAL LAND, VAC RURAL RES
development LAND 2.51-20.0 AC. 1 UNIT, VACANT RES. LAND <=2.5 AC. 1-3 UNITS

The County GIS identified land use for each parcel and whether the parcel was vacant (VAC). VAC indicates
that the parcel is privately owned and potentially can be developed in the future.

2.3.1 Master Plan Use Codes, Revised Categorization

The County GIS includes a land use category of MSC for miscellaneous. This broad categorization is
problematic for developing and calibrating land use-based sanitary flows. Sub-categories under MSC included
Rural Restrictive Zoning — CLCA (AGP), Environmentally Sensitive Land — Restricted Use (RLU), and
Timber Preserve Zoning (TPZ) in addition to the developed (DEV) and vacant (VAC) sub-categories. For
this master plan, all parcels that would contribute no or very little wastewater to the collection system are
coded as non-contributing (NC). The AGP, RLU, and TPZ parcels were assigned a NC status based on the
restrictive nature of development on these types of parcels. Similarly, parcels owned by CTC were also
assigned NC status. The parcels remaining in the MSC category for the master plan include community and
recreational facilities, fire suppression facilities, and schools. There are also about 50 MSC parcels that were
described as “Unassigned.” These parcels remain in the master plan MSC category.

Several large patcels in the County GIS database are coded as residential in the GIS but they are national
forest lands according to the USEFS maps. These parcels were designated as NC.

The El Dorado County GP has an Open Space category which is described as designating public lands under
governmental title (County, State Parks, BLM, U.S. Bureau of Reclamation, U.S. Forest Service, etc.) and
includes state parks, ecological preserves, and public lands acquired specifically for open space uses. This
definition was used to identify additional parcels that would not contribute significant wastewater flows to the
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collection system, which were given the NC classification previously defined. Parcels that fit into this category
included property owned by the government (Garbage, City, County, State, District, CT'C, and Federal).

Leased cabins on USFS land do not have individual parcels and therefore, cannot be identified or tracked on

a parcel basis. These cabins are generally located north of Fallen Leaf Lake and are accessible only during the
summer. This area was designated as NC along with other government land and summer flow projections are
handled separately as Seasonal Flows in Section 3 of this Tech Memo.

Mobile home parks and Motels were originally coded as commercial in the County GIS. Mobile home parks
are categorized as MFR for the master plan. Motels were categorized with hotels as motel/hotel (MHT).

2.3.2 Master Plan Use Codes, Additional Categories

In addition to the new NC category, four more categories were created to facilitate master plan base sanitary
flow development. A utility (UTL) category was created; these parcels are considered to contribute no
significant flow to the collection system.

Motels are grouped in the commercial category of the County GIS. Motels have different flows and
hydrographs than other types of commercial business. Therefore, a new code was created for the master plan
for MHT that are not considered point sources. Point sources (PS) are parcels such as large resorts that
contribute a large amount of wastewater to the system. Point sources are discussed in more detail below.

A new master plan category was created for campgrounds (CMP). Campgrounds produce wastewater at flows
that are different from other land uses and consequently, needed to be separately identified and tracked.

2.3.3 Redevelopment

Redevelopment is taking place in the Stateline are and is being considered in the Y area. In the Stateline area,
old motels and other businesses are being torn down to make way for new commercial, lodging and
convention space. The redevelopment is expected to produce higher BSFs than existing uses due to higher
occupancies and increased visitation, both on a peak basis and annual basis. The impacts of future
redevelopment projects on wastewater flows will need to be assessed on a project basis, in part by using the
hydraulic model developed with this master plan.

2.4 Planning Scenarios

Visitor population is highest during the summer and winter. For this master plan, summer and winter
scenarios for both existing and build-out conditions were developed resulting in a total of four scenarios. The
existing scenarios include flows from all contributing parcels that are not currently vacant according to the
GIS database. The build-out scenario will include flow from every parcel that can contribute wastewater. The
land use acres by master plan category are summarized below in Table 2-2 and are shown on Figure 2-1,
Current Land Use, and Figure 2-2, Build-Out Land Use.
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Table 2-2 Land Use Acres

e Current Build-Out WE MEEEED
Master Plan Use Code Description Acres ’ Acres ’ or ([Lecrease),
cres
CMP Campground 418 491 73
COM Commercial 235 396 161
IND Industrial 189 223 34
MFR Multi-Family Residential 369 401 32
MHT Motel/Hotel 146 146 0
MSC Miscellaneous 371 388 17
RES Single Family Residential 3,844 5,159 1,315
UTL Utility 201 201 0
o pmbelr | 1o o | uso
NC Open Space 19,668 19,595 (73)
PS Point Source 129 129 0
Grand Total 27,132 27,132 0

Typically, a dry weather and wet weather scenario is created for a collection system hydraulic evaluation
where the wet weather is considered a worst-case scenario due to the RDI/I that can occur during storms.
South Tahoe has a highly variable seasonal population. There are visitors in both winter and summer, but
generally more people visit in the summer. With the visitor population higher in the summer, both summer
(dry season) and winter (wet season) are used to evaluate collection system hydraulics. The differences
between the seasonal populations are described below.

2.4.1 Winter Only Flows

Heavenly Ski Resort is a main winter attraction in the South Tahoe area, and is considered a winter-only point
source with negligible summer wastewater flow based on water billing data.

2.4.2 Summer Only Flows

The areas west of the City of South Lake Tahoe around Fallen Leaf Lake and north of Fallen Leaf Lake
include campgrounds and cabins that are connected to the collection system but are not accessible during
winter months. These areas contribute flow only during the summer. There is a very small permanent
population in this area and there is little access to this area for winter visitors. The collection system in this
area will not be modeled due to the low flows that exist during the winter and lack of specific information on
cabin and campground locations. Summer flows from these areas are discussed in Section 3.3.4
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3. BASE SANITARY FLOW PROJECTIONS

This section summarizes the development of the BSF projections for parcels located within the District’s
collection system service area. Flow projections for current and build-out scenarios are the base for the
development and calibration of the hydraulic model of the District’s sewerage network and evaluation of
hydraulic deficiencies.

3.1 Data Sources

Data sources used for developing BSF projections include:

® Potable water billing records: 2006 and 2007 quarterly water use for non-residential customers;
= WWTP flow meter: 2001 through May 2008 average daily flows;

= Temporary flow monitoring: 2007 (DW), 2008 (DW and WW);

3.1.1 Water Billing Records

Water usage can be used to estimate wastewater flows. STPUD provided potable water billing records for the
complete years of 2006 and 2007. Water customers are billed on a 3-month billing cycle as summarized in
Table 3-1. Water billings are based on metered flows for all customers except single family residential. Single
family residences pay a flat rate and are not metered.

Table 3-1. Water Billing Cycles

Billing Period Months (2006/2007) Season

April-06 and 07 January, February, March Winter (high)

July-06 and 07 April, May, June Spring (low)
October-06 and 07 July, August, September Summer (high)
January-07 and 08 October, November, December Fall (low)

Winter water use is used to calculate unit flow factors because irrigation is considered to be negligible in the

winter. The April billing period was selected for winter water use analysis, corresponding to the period of
January 1 through March 31 of 2006 and 2007.
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3.1.2 Wastewater Treatment Plant Flow Meter Data

Data from the Wastewater Treatment Plant (WWTP) flow meter and precipitation gauge were provided from
January 1, 2001 through May of 2008. Average daily flow and precipitation for that period are plotted on
Figure 3-1.

Figure 3-1. WWTP Flow (mgd)
Average daily flow and daily precipitation, January 1, 2001 through May 31, 2008.

The peak daily flow during this period was 9.37 mgd, recorded on December 31, 2005. The WWTP rain
gauge recorded 2.00 inches of rain during the day prior to and 2.76 inches on the day of that peak. The
minimum recorded average daily flow of 2.89 mgd occurred on October 11, 2004. October and November
consistently showed the lowest monthly average flows for all of the years of record.

3.1.3 Flow Monitors and Data

Temporary flow monitoring programs were undertaken on three separate occasions, with the intent of
capturing both wet and dry season flow data.

® Wet Season 2007: April 1 to May 11

= Dry Season 2007: August 21 to September 18

= Wet Season 2008: March 31 to May 28

The rain gauges (RG) indicated that there was no significant precipitation during any of the above periods;
hence data from all three periods is only pertinent to the analysis of seasonally variable dry season flows. Rain

BROWN anp CALDWELL

14

Use of contents on this sheet is subject to the limitations specified at the beginning of this document.
P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 4 (Final) 121709 Design Flow Analyis Task 3.doc



Technical Memorandum No. 4 Task 3. Design Flow Analysis

gauge data is presented in Table 3-2 as total inches of precipitation during each flow monitoring period. Very
little rain fell during the flow monitoring period.

Table 3-2. Total Precipitation During Flow Monitoring Periods (inches)

Rain Gauge 2007 Dry Season 2007 Wet Season 2008 Wet Season
RG1 0.70 227 043
RG2 0.06 0.84 0.96
RG3 n/a 0.91 0.66
RG4 n/a 1.08 1.04
RG5 nfa 0.66 1.14

Note: Only two rain gauges were installed during the 2007 dry season monitoring.

Table 3-3 presents a summary of flow monitor (FM) information for the 16 temporary FM sites selected. The
FM and RG sites are shown on Figure 3-2. According to the flow monitoring site reports, some manholes
used for flow monitoring in 2007 were inaccessible during the 2008 period, so certain FMs were relocated to
nearby manholes as indicated on the figure.

Table 3-3. Temporary Flow Monitor Information

No. | SowerBasin | CQge” | (2007 | (2008) | Dismeter | Diametr Comments

1 Taylor Creek 5 TY2 same 18 18

2 Tallac 5 TL37 same 15 15

3 Tallac 5 TL1 TL11 24 24 Site change in 2008

4 Tahoe Keys 4 TK5 same 21 21 Sensor on US pipe

5 Tahoe Keys 4 TK26 same 18 18

6 Bijou 3 BJ5 same 18 18 Sensor on US pipe

7 Bijou 3 BJ181 same 12 12

8 Ski Run 3 SR4 same 10 10

9 Al Tahoe 4 AT19 AT22 12 1 Site change in 2008

10 Al Tahoe 4 AT3 same 20 20 Weir meter in 2007 wet

11 Al Tahoe 4 AT43 AT44 8 8 Site change in 2008
Site change in 2008

12 Upper Truckee 1 ut7 uT13 24 24 )
Sensor on US pipe

13 Trout Creek 2 TR12 same 18 18

14 Upper Truckee 1 UT254 | UT263 15 15 Site change in 2008
Site change in 2008,

15 | Upper Truckee 1 UT378 | UT165 15 15 (diameters=21 inches)
Sensor on US pipe

16 Upper Truckee 1 UT166 | same 12 12

3.2 Unit Flow Factors

BSF is projected by applying the appropriate unit flow factor to each parcel. Unit flow factors are based on
land use. Parcels with land uses of NC, VAC and UTL do not produce significant wastewater flow and are
assigned a unit flow factor of 0 gal/day.
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Unit flow factors for all other land uses except RES are based on water billing data. In a non-arid, urban
setting such as South Lake Tahoe, landscape irrigation and other non-household water uses are typically at a
minimum during wet season winter months, and the amount of municipal water consumed can be
consistently correlated with the amount of water returned to the wastewater collection system and is used to
estimate BSF. The potable water returned to the collection system as BSF is typically 80 to 90 percent of
winter water use. For this project, BSF is estimated to be 90 percent of winter water consumption. Water
billing data were assigned to their corresponding parcels and unit BCF rates were calculated on a gallon per
day per acre (gpd/ac) basis for each land use classification. Large consumers that will be treated as wastewater
point sources were removed prior to this analysis because they would have skewed the averages. Results of
the unit flow factor analysis are summarized in Table 3-4.

Table 3-4. Winter Water Use (Average of Apr-06 and 07 Billing)

BC_LU Description Avg.i If;c:jres Avg. r‘éc:" eF’darcels Win(t;:; :jl)l::s;)Use
CMP Campground 86 4 58
COM Commercial 137 124 1,201
IND Industrial 66 88 489
MFR Nl ol 88 136 3,156
MHT Motel/Hotel 56 53 2,950
MSC Miscellaneous 117 16 148

Flow monitor data from FM-13 (during 2007 DW) was used to estimate a typical unit flow factor for

RES parcels. The FM-13 tributary area is highly single family residential. The average daily flow from the flow
monitoring data was divided by the number of RES parcels. The 2008 General Plan for the City of South
Lake Tahoe reports an average of 2.5 people per household, which corresponds to 72 gallons per person per
day for RES parcels.

Table 3-5 lists the unit flow factors developed for the consolidated land use categories defined for the
hydraulic model. The ability to calibrate the model may require that the flow factors be revised later, along
with the estimated point source flows. Flow factors are applied on a per-parcel basis for the RES
classification, while factors for all other land uses are applied on an area basis (gpd/acre).
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Table 3-5. Preliminary Unit Flow Factors from Water Use Data

Wastewater
Land Use Designation Average Winter Water Demand Unit Flow
Factor !

Campground (CMP) n/a From summer-only sources -
Commercial (COM) 1,201 gpd per acre 1,080
Industrial (IND) 489 gpd per acre 440
Multi-Family Residential (MFR) 3,156 gpd per acre 2,840
Motel/Hotel (MHT) 2,950 gpd per acre 2,655
Miscellaneous (MSC) 148 gpd per acre 135
Non-Contributing (NC) n/a Negligible WW Flow -
Single Family Residential (RES)?2 n/a gpd per parcel 180
Utility (UTL) n/a Negligible -
Vacant (VAC) /a Current LU ?:sks)almes no WW i

1 Calculated as 90 percent of the winter water demand
2The RES flow factor is based on flow monitor data from FM-13 during the 2007 dry weather temporary flow monitoring
period.

3.3 Point Sources and Seasonal Flows

A point source is a customer that produces a larger than normal amount of wastewater as compared with its
land use-based flow factor. Point sources are singled out so that they can be modeled accurately rather than
using a unit flow factor and parcel acreage to estimate the flow. According to water billing data, some parcels
are large water consumers only in winter, some only in summer, and others year-round. Only sources with
large winter water use (January through March) were identified as point sources based on billing record
criteria because it is expected that a significant portion of water used during the summer months is for
irrigation.

The campgrounds only contribute flows during the summer. Both summer flow sources and winter point
source parcels are shown on Figure 3-3. Criteria used for each season are explained in the following sections.

3.3.1 Point Sources

Water billing records were analyzed to compile a list of large water consumers. Parcels were identified as
point sources if billing records indicated that they consumed more than 15,000 gpd of potable water during
cither the 2006 or 2007 winter billing periods. All point sources are considered year-round sources except
Heavenly Valley Ski Resort which is a winter-only point source. As with the unit flow factors, the water use
during the winter is also used as the basis for the summer flows to avoid including irrigation water use. The
list of point sources is presented in Table 3.6.

BROWN anp CALDWELL

19

Use of contents on this sheet is subject to the limitations specified at the beginning of this document.
P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 4 (Final) 121709 Design Flow Analyis Task 3.doc



Technical Memorandum No. 4 Task 3. Design Flow Analysis

Table 3-6. Winter and Year-Round Point Sources

Point Source I?J'g'::i Parcel No. Billing Address Wi"te'i;:’;t)er LE
Heavenly Valley Ski Resort ! MSC 03037004 | 1500 KELLER RD 18,000
éi'ﬁi;:?fg&‘:;?r“&'gs) MSC | 02501034 | 1COLLEGE DR 10,500
Q":r:ggtt f;ﬁl”jlaiegizd&”?%em) MSC | 02949001 | 1001 HEAVENLY VILLAGE WAY 46,000
?f@fﬁ;"gggggfgf old COM | 02948004 | 4100 LAKE TAHOE BLVD 41,500
Embassy/Lake Tahoe
Vacation Resort MHT 02769004 | 901 SKIRUN BLVD 27,500
(APN was 02706317)

Bijou Woods Apartments MFR 02524110 | 3421 SPRUCE AVE 26,500
Inn by the Lake CoM 02717015 | 3300 LAKE TAHOE BLVD 23,000
Tahoe Colony Inn MHT 02944104 | 3794 MONTREAL RD 21,000
Tahoe Seasons Resort MSC 02823101 | 3901 SADDLE RD 20,500
Tahoe Sands Inn MHT 02704007 | 3600 LAKE TAHOE BLVD 20,000
El Dorado County Jail IND 02501021 | 1051 AL TAHOE BLVD 18,500
Barton Memorial Hospital IND 02308103 | 2170 SOUTH AVE 17,500
TOTAL Current Water Use (Rounded) 291,000 gpd
Current Wastewater Generation (90% of water use) 260,000 gpd
Chateau at Heavenly Village 60,000 gpd
Future Wastewater Generation (90% of water use) 320,000 gpd

"Heavenly Valley Ski Resort has 8-inch and 10-inch water service connections that are likely used for snowmaking operations.
Therefore, winter water use listed in the table does not include consumption from the 8-inch and 10-inch water service connections.

3.3.2 Future Point Sources

Future point source wastewater generation was assumed to be the same as current with the exception of the
Chateau at Heavenly Village, which is cutrently under construction/expansion. The Chateau site is located on
the north side of Lake Tahoe Blvd. at the state line. Information provided by the District indicates that upon
completion, the facility will contain 1,021 sewer units. A sewer unit is assigned for each fixture on a property.
Wastewater generation from one sewer unit—calculated from similar facilities such as the Marriott Grand
Residence and Marriott Timber Lodge—is approximately 60 gallons per day. Based on those numbers, the
Chateau is projected to generate approximately 60,000 gallons per day in the future as indicated in the point
source table above.
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3.3.3 Summer-Only Flow Sources

Summer-only flow sources were identified in order to more accurately model certain areas of the collection
system with highly seasonally-dependant flows. Such summer-use areas include Fallen Leaf Lake, Baldwin
Beach, Kiva, Camp Richardson, and Pope Beach, among others. Flows from these sources make up a
significant portion of the summer BSF in the collection system west of Tallac Pump Station.

Summer-only wastewater generation was estimated directly, based on the number of sewer units assigned to
the parcels in the GIS. Summer-only parcels and their estimated wastewater generation factors are listed in
Table 3-7.

Table 3-7. Summer Only Flow Sources

LU Sewer Avg Water Use Avg. Daily WW
Summer Flow Source Parcel No. . Factor Generation
Code Units .
(gpd/sewer unit) (gpd)
Camp Richardson (on National CMP 03213008 452 60 27,000
Forest Lands)
Tahoe Valley Campgrounds CMP 02308108 353 60 21,000
South Lake Tahoe Recreation, CMP 02605005 150 60 9.000
Campground by the Lake
Fallen Leaf Campground (on | oyp | 4907104 100 60 6,000

National Forest Lands)
KOA CMP 03501026 61 60 4,000
Cedar Pines Resort, camping

(~15) + cabins (>=8) CMP 03220109 22 60 1,500
Campground CMP 02308111 12 60 1,000
Church organization owned CMP 02311146 9 60 500
Fallen Leaf Campground (same
APN appears twice in GIS) CMP 01907104 i 60
TOTAL Summer Point Source WW Flow (Rounded) 70,000 gpd

Table 3-8 presents a summary of summer-only flows and winter point source wastewater generation.

Table 3-8. Summer-Only and Point Source Flows by Season

CURRENT BUILD-OUT
Source (gpd) (gpd)
Summer Winter Summer Winter
Year-Round 245,000 245,000 305,000 305,000
Winter-Only 0 15,000 0 15,000
Summer-Only 70,000 0 70,000 0
Total (gpd) 315,000 260,000 375,000 320,000

3.3.4 Summer Seasonal Flows West of Tallac Pump Station

The District indicated that the area west of the Tallac PS could be considered a summer-only area. Flows
from sources in that area are conveyed by the 24-inch gravity sewer to Tallac PS. For hydraulic modeling
purposes, flows from this area are estimated using Tallac PS flow data and loaded into the model at the
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Tallac PS as a single, summer-only flow source. Hydrographs from the temporary flow monitor (FM-3)
located on the 24-inch main just before Tallac PS are plotted in Figure 3-4. For the figure, the peak dry day—
no precipitation for at least 5 days prior—was chosen for each of the three 'M periods, and their
hydrographs superimposed.
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Figure 3-4. Flows Upstream of Tallac PS (mgd)
Peak dry day flows with no antecedent precipitation for the three temporary FM periods

Note that only the 2007 summer flow (red line) resembles the typical diurnal pattern expected for flow from a
populated area. Removing GWI, the hydrographs clearly show that winter BSF from this service area is
negligible when compared to summer BSF.

3.4 Flow Variations

BSF varies during the day and by land use. Temporary flow monitor data from the 2007 dry-weather months
was used to construct diurnal curves for residential and non-residential areas of the STPUD collection system
service area. Data from FMs 13, 14, and 15 were used to develop RES diurnal patterns because they serve
areas that are almost exclusively comprised of single family residential patrcels. The resulting curves depicting
weekday, weekend, and holiday weekend flow patterns are presented on Figure 3.5. The curves for a typical
weekend and a holiday weekend (Sunday, Sept. 2, 2007) were found to be similar so that use of an exclusive
holiday weekend curve could be discontinued without sacrificing accuracy.
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Figure 3-5. Diurnal Curves

The COM curve will be used to represent COM, IND, and MSC land uses. The RES curve will be applied to
RES, MFR, and MHT since hotels and motels more closely resemble residences than other commercial
establishments. Point sources will be assigned curves individually according to current use.

3.4.1 Weekend Variation

WWTP flow data show a consistent difference between weekday and weekend average daily flows throughout
the year, with the weekend flows being higher than weekday flows. For example, during the summer months
used for the flow projections made in this TM, the average weekend flow was about 10 percent above the
average weekday flow. Figure 3-6 shows a sample of this pattern for the first half of 2006.
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New
Year's
President’s Day
Memorial
Day
Jan Feb Mar May Jun

Figure 3-6. WWTP Flow (mgd)
Representative weekday- to-weekend variation of average daily flows

3.4.2 Seasonal Variation

As noted in the Land Use section of this TM, South Tahoe is popular as both a summer and winter vacation
destination. Year-round average daily flow data from the WWTP collected for the years 2001 through 2007 is
presented on Figure 3-7. The following observations can be inferred from the plot:

® Flows vary throughout the year;

= Elevated flows occur from February through March and again from July through August;

Summer high season average flows are slightly higher than the winter high season average flows

= Peak flows occur on New Year’s Day and Fourth of July
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Figure 3-7. Average Daily WWTP Flow (mgd)
Annual variation of average daily flows from 2001 through 2007

3.5 Flow Projections

Unit flow factors from water billing and flow monitoring data were used as a starting point to balance
projected wastewater flows with the observed WWTP FM readings.

3.5.1 WWTP Daily Flows

For purposes of projecting and comparing collection system BSFs, the most relevant period for analysis is
when the maximum seasonally variable population is present with the minimum amount of seasonal GWI.
The season satisfying both those criteria is the summer high season. More significantly, peak summer flows
and populations appear to occur on summer weekends. Weekend flows from 2001 through 2007 were
averaged starting on the Saturday closest to the beginning of July through Labor Day. From that data, the
average summer weekend flow is 5.02 mgd. WWTP average daily flows for each year during that summer
period are shown on Figure 3-8.
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Figure 3-8. WWTP Flow (mgd)
Superimposed average daily flow by year (2001 - 2007)

3.5.2 Current Flow Projection - Average Summer Weekend

Predicted current BSF corresponds to the current land use, summer season scenario. Flow factors were
adjusted (Calibrated Unit Flow Factor Used) as described in TM 6 Hydraulic Model Development and
Calibration from the initial values presented in Table 3-9. The target flow at the WWTP is based on an
average summer weckend flow, which included two major holiday weekends (July 4 and Labor Day
weekend).
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Table 3-9. Current Base Sanitary Flow

Final
Contribution
Initial Unit Flow Calibrated Unit Flow Acres (or DU) in to BSF

Land Use Category Factor Used Factor Used Collection System (mgd)
Commercial (COM) 1,100 gpdperacre | 1,210  gpd peracre 235ac 0.286
Industrial (IND) 450  gpd peracre 450  gpd per acre 189 ac 0.085
Multi-Family
Residential (MFR) 2,850 gpdperacre | 3,135  gpd peracre 369 ac 1.157
Motel/Hotel (MHT) 2,700 gpdperacre | 2,970  gpd peracre 146 ac 0.434
Miscellaneous
(MSC) 150  gpd per acre 165  gpd peracre 371 ac 0.055
Single Family
Residential (RES) 160  gpd per DU 155  gpd per DU 15,667 DU 2428
Non-Contributing
(NC) 0  gpd per acre 0  gpd peracre 19,668 ac -
Utility (UTL) 0  gpd per acre 0  gpd peracre 201 ac -
Vacant (VAC) 0  gpd peracre 0  gpdperacre 1,560 ac -
Summer-Only
Sources n/a n/a 7 CMP parcels 0.070
Point Sources (w/o
Heavenly) nla nla 11 PS parcels 0.300

TOTAL Predicted 4.815

Target @ WWTP 5.02

Difference | - 4.3 percent

The amount of dry season GW1I is typically estimated by comparing predicted dry flows from contributing
parcels to measured flows in a mass balance. Based on the results in Table 3-9, total GWI in the collection
system is approximately 0.34 mgd. Flow meter data is useful for determining the local variation in GWI once
a satisfactory estimate of overall GWI has been made. The flow factors and estimated GWI flows presented
here will form the initial basis for the calibration of the hydraulic model. Should it become necessary to
modify the factors during model calibration, such changes will be documented in the model calibration

Tech Memo.

3.5.3 Build-Out Flow Projection - Average Summer Weekend

The build-out (future) flow projection is based on the land use projections in Table 2-2 and assumes that all
parcels designated VAC will be developed according to their build-out land use code. The unit flow factors
for build-out are the same as those used for current flow projections. Table 3-10 presents the build-out flow
projection for the average summer weekend.
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Table 3-10. Build-Out Base Sanitary Flow

. . Contribution to
Land Use Category Unit Flow Factor PR SD L rEslestn BSF
ystem
(mgd)
Commercial (COM) 1210 9pd per acre 396 ac 0.479
Industrial (IND) 450 gpd per acre 223 ac 0.100
Multi-Family Residential (MFR) 3135 9pdperacre 401 ac 1.257
Motel/Hotel (MHT) 2970 gpd per acre 146 ac 0.434
Miscellaneous (MSC) 165 9pd peracre 388 ac 0.064
Single Family Residential
d per DU 18,188 DU
(RES) 155 9P 2819
Non-Contributing (NC) 0  gpdperacre 19,595 ac -
Utility (UTL) 0  gpdperacre 201 ac -
Vacant (VAC) 0  gpdperacre - -
Summer-Only Sources n/a 7 CMP parcels 0.070
Point Sources (w/o Heavenly) n/a 12 PS parcels 0.305
TOTAL 5.53
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1. INTRODUCTION

This Technical Memorandum 5 (TM 5) summarizes the evaluation process utilized by the South Tahoe Public
Utility District (District) to select the hydraulic modeling software for capacity evaluation of the wastewater
collection system. This process consisted of a review of seven commercially available hydraulic modeling
packages that are commonly used to evaluate wastewater collection systems, model demonstrations by Brown
and Caldwell (BC) and software vendors, and the model selection by the District.

2. SOFTWARE EVALUATION

BC initially presented the District with a model summary table describing seven commonly used and
commercially available hydraulic modeling software packages. The modeling programs were described in
terms of their general features, hydraulic modeling capabilities and features, cost, and other features. This
summary table is provided in Attachment A. BC reviewed the featutres and pros/cons of each software
package with the District staff during a teleconference at the outset of the Master Plan project. During this
meeting, BC and the District narrowed the evaluation to the following three programs based on the District’s
needs and the features/capabilities that each program offered:

= MIKE-Urban

= InfoWorks CS

= H>OMAP Sewer Pro (InfoSewer Pro)

BC made a WebEx model demonstration of HXOMAP Sewer Pro and InfoWorks CS (models which BC
currently holds licenses) to the District in January 2008. After this demonstration, the District selected

software vendors to demonstrate their product at the District’s office. The District based their selection on
the following criteria:

® Model Development: User Interface

= Model Capability: Hydraulic Engine, Data Management
® Results/Output Features

=  Compatibility with GIS

=  Cost (minimum 4,500 node model)

= Compatibility with the District’s Water Modeling software

A description of the three software packages is described in the following sections.

2.1 MIKE-Urban

MIKE-Urban is the product of the Danish Hydraulic Institute (DHI). MIKE-Urban can use the MOUSE
hydraulic engine or the Storm Water Management Model 5 (SWMM5) hydraulic engine. MIKE-Urban has a
direct link to ArcGIS. This linkage is provided by the MIKE interface, a product of DHI, Inc. MIKE-Urban
can model a maximum of 15,000 nodes which would be sufficient to model most systems without needing to
simplify the system in order to reduce the number of nodes. A 5000-pipe license of MIKE-Urban with 12
man hours of technical support costs $16,085 (as of January 2008).
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Model Development. Models can be developed in MIKE-Urban using a variety of different sources such as
ArcGIS, ARC/INFO, or MaplInfo GIS. Scanned TIF or BMP aerial images or maps, or DXF maps of
streets, parcels, and buildings can be displayed as a background image. This would facilitate digitizing of a
network model and confirmation of the network layout.

MIKE-Urban has a Model Checker tool that reviews the input data specified for the selected analysis model.
If it encounters an error or gaps with the input data, it will flag the problem areas and propose a correction.
This tool is used for correcting any mistakes that may have occurred during data entry.

Modeling Capability. MIKE-Urban is a link-node based model that performs hydrology, hydraulic, and water
quality analysis of stormwater and wastewater drainage systems, including water quality control devices.
Typical applications of MIKE-Urban include predicting combined sewer overflows (CSO), sanitary sewer
overflows (SSO), interconnected pond analysis, open and closed conduit flow analysis, design of new site
developments, and analysis of existing stormwater and sanitary sewer systems.

The software solves the complete St. Venant (dynamic flow) equations throughout the drainage network and
includes modeling of backwater effects, flow reversal, surcharging, looped connections, pressure flow, tidal
outfalls, and interconnected ponds. Flow can also be routed through a variety of different storage elements,
such as detention ponds, settling ponds, and lakes.

Results/Output Features. MIKE-Urban’s graphical capability includes horizontal plan plots, profile plots,
and time series plots. Output results for pipes can be plotted with variable pipe widths and nodes with
variable radius to identify those areas of the network that experience the most surcharge, flow, pollutant
concentration, etc.

MIKE-Urban automatically generates graphical animations for both horizontal plan plots and profile plots
showing values that change with respect to time. Multiple animations can be performed simultaneously. This
function makes it possible to plot several different profiles and watch all the results along that profile line,
each in a separate window. In addition, profile plots can have two separate vertical axes to allow plotting of
variables from two separate unit families, such as flow, head, and water quality concentration. For example,
profile plots can be generated with an envelope to show the minimum and maximum values reached during a
simulation. Multiple time-series plots can also be generated for various network elements, such as pipe flow,
velocity, pollutant concentration, and loading.

GIS Integration. MIKE-Urban is an ArcGIS-based application. MIKE-Urban has a direct link to ArcGIS,
providing both a spatial data and visual representation of the stormwater sewer network. In addition,
MIKE-Urban simulation results can be directly displayed within the program (i.e., locations of CSO and SSO
points, manhole overflows, pipe surcharging, etc.).

2.2 InfoWorks CS

InfoWorks CS is a product of Wallingford Software of England. The InfoWorks CS environment allows for
the integration of wastewater network models, treatment plant, and receiving water models. InfoWorks CS
can model a maximum of 100,000 nodes .A 100,000 node license and unlimited technical support costs
$50,344 (as of January 2008). The pricing is for 100,000 nodes because the software only comes in 1000,
2000, and 100,000 node licenses and STPUD requires at least 4,500 nodes.

Model Development. InfoWorks CS can directly import or graphically create sub-catchment boundaries, over
vector map backgrounds. This provides a geographical representation of the contributing area for each
manhole, and allows automatic calculation of the total area. In addition, the different surface types and areas
can be calculated using accurate area take-off from a vector map containing road and roof areas. These
features provide within the model interface functions normally provided by GIS applications in other models.
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InfoWorks CS also contains an Industry Standard Relational Database, as used in Microsoft Access and has
various data management features. It provides the ability to review current and historical model network
versions and attribute data. As well as providing full details of each modification made to the network, it also
provides version 1Ds, date stamps and modeler details. A compare function allows the comparison of two
model versions and the creation of a detailed report outlining the differences, including changes to the data
flags describing confidence and/or source of all data items.

InfoWorks CS may be configured as a Workgroup providing access to models stored in a central master
database. The centralized version control system preserves data integrity and avoids model replication. Model
data security, with respect to deletion and recovery, is provided through archive and back up of the master
model database. In addition, group project management techniques enable the centralized control of multiple
users on multiple projects. This is extremely beneficial when there is more than one person maintaining the
model and is accomplished through the InfoWorks CS Administration module.

Model Capability. The software incorporates full solution (dynamic) modeling of backwater effects and
reverse flow, open channels, trunk sewers, complex pipe connections and complex ancillary structures. The
Time Series simulation engine provides automatic time stepping and implicit numerical solution

(St. Venant’s), to optimize run time and ensure mathematical stability. The software contains comprehensive
diagnostic error checking and warning,.

Results/Output Features. Animated presentation of the results in Geographical Plan, Long Section and
3-dimensional (3-D) junction views is available, together with results reporting and flood frequency analysis
using tables and graphs. InfoWorks CS incorporates full interactive and animated views of data using
geographical plan views, long sections, spreadsheet and time varying graphical data. A 3-D junction view
provides for the visual presentation of manholes. Access to the underlying data is available from any graphical
or geographical view.

GIS Integration. InfoWorks CS supports the export of network data and maximum results to specific layers
in Maplnfo Professional 5.0 or Arc GIS. InfoWorks CS provides facilities for the export of network and
results data to CSV files, prn (text files) and hyd, hyq, hyv (time varying event files). These may subsequently
be imported into Microsoft Access or Excel.

2.3 H20MAP Sewer Pro

H>OMAP Sewer Pro is developed by MWHSoft Inc. The H-OMAP Sewer Pro package, specifically the
computational engine, has limitations including no reverse flows, no spill display and no real-time control
features used to model complex pump stations. However, the interface and overall data management features
are state-of-the-art and compatible with the HOMAP Water modeling software package. A 5000-link license
of either HHOMAP Sewer Suite Pro is $10,000.

Model Development. H;OMAP Sewer Pro offers users functionality to identify and automatically correct
network topology problems (e.g., disconnected nodes, cyclic loops) and data flaws (e.g., duplicated pipes or
nodes) that may arise from digitizing a model or building it using pre-existing GIS and CAD datasets. In
addition, the package provides presentation and data visualization tools including charts and graphs,
customizable reports, contours, and other collection system data and results. Every type of facility (loading
manholes, chamber manholes, outlets, wet wells, gravity and force mains, and pumps) can be graphed either
singly or as a group with any number of like facilities (i.e., show five different gravity mains on the same
graph). System load and pipe profiles can also be graphed. The H{OMAP Sewer Suite includes the load
allocator tool, which automatically computes and assigns wastewater loads to the model network.

Model Capability. H-OMAP Sewer Pro provides both steady-state and semi-dynamic simulation engines.
The steady-state engine simulates cumulative peak flows throughout the model network. Peak flows can be
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adjusted using traditional peaking factor equations programmed into the software. HXOMAP Sewer Pro
provides the capability to model inflow and infiltration.

The semi-dynamic engine simulates time-varying flows and depths throughout the model network.
Time-varying gravity flows are calculated using the Muskingum-Cunge equations which are a simplified form
of the fully-dynamic Saint-Venant equations. Surcharging is modeled using standard pressurized flow
equations which are triggered when depths exceed pipe crown elevations. The combination of
Muskingum-Cunge and pressurized flow equations is not equivalent to the solution of the fully-dynamic
Saint-Venant equations, and in complex hydraulic situations can give rise to different results. The
semi-dynamic engine is capable of calculating a basic hydraulic gradeline.

Results/Output Features. The results of a simulation are stored in a results file that can be uniquely
specified. Simulation results are analyzed primarily through the use of animated graphs. By creating a graph or
set of graphs and then running a simulation, changes in the flow or head as a function of time at multiple
locations within the network can be evaluated. The graphic images or data may be exported to other
applications. Tabular output including summaries of the solution results are available and may be exported to
other applications.

GIS Integration. H;-OMAP Sewer Pro can export and import data based on user selection, database (logical)
queries, ot the entire model. Export and import formats include shapefiles, MID /MIF files, text files, and
database files. All database formats are directly supported through ODBC connection including Oracle,
Access, FoxBase, Paradox, DB4, Excel, and many others. This feature allows the model to be integrated with
external GIS and database systems that are deployed by the client. InfoSewer is essentially H{OMAP Sewer
built atop ArcGIS. InfoSewer has the ability to utilize the geodatabase architecture to perform geospatial
analysis, infrastructure management and business planning.

3. CONCLUSIONS

Each of the three software packages evaluated for this project are capable of modeling the District’s
collection system in it’s normal operating mode (no gravity transfers between pump station basins).
MIKE-Urban and InfoWorks CS are also capable of modeling gravity transfers between basins. The District
selected the MWHSoft program, InfoSewer, because it provides the necessary features to model the STPUD
collection system, it is the least expensive, and it is compatible with InfoWater, which is being utilized for the
STPUD water distribution system model.
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South Tahoe Public Utility District

HYDRAULIC MODEL EVALUATION Page 1 of 2
MIKE SWMM,
non-linear reservoir routing .
Category (runoff modeling) and Extran SewerCAT SewerGEMS HYDRA MOUSE / Mike Urban H20MAP SewerPro InfoWorks/InfoNet
General Features
Data tracking/flagging No Yes No No No No Yes
Version Control No Medium, no backup feature is Medium, no backup feature is No Medium Medium, incremental copies of Yes, provided through archive and
provided but when a project file is provided but when a project file is sequential saves is stored on local C: | back up of master model database;
saved, a copy of the previous save is | saved, a copy of the previous save is drive group management techniques enable
created created centralized control of multiple users on
multiple projects
Statistical analysis tools No Requires external analysis although No No Requires external analysis although No Yes
data provided data provided
Import network components from Yes Yes Yes No Yes Yes Yes
ArcView
Background images TIF, BMP, DXF Arcview Shape files ArcView, CAD files, TIFF (plus other DXF TIF, BMP, DXF ArcView, CAD, VPF ArcView, CAD files TIF, BMP, DXF,
image files), DXF AIB land-line data
Graphical animations of results Yes Yes Yes No Yes Yes Yes
3-D junction view No No No No No No Yes
Compare Function (comparison of Low No No No No No Yes
2 model versions and the creation
of report that outlines the
differences including data flags
describing confidence and/or
source of all data items)
Modeling of a subset of entire Low Yes Yes No Yes Yes, with additional module. Yes
network
Model merging No Yes Yes No No Yes Yes
Graphical creation of sub- No No Yes No No No Yes
catchment boundaries
Database type for storing and ODBC database ODBC database ODBC database DBF database file format ODBC database ODBC database ODBC database
manipulation network data
Geodatabase format Proprietary Proprietary ESRI Geodatabase N/A ESRI Geodatabase ESRI Geodatabase Proprietary
Limitations on labeling 10 characters 30 characters 18 characters 20 characters 7 characters 30 characters 30 characters
Unusual pipe shapes (not circular, Yes Yes Yes No Yes Yes Yes
arch, elliptical, or box)
Real Time Control Low Yes Yes No Yes Yes Yes
Parent/Child scenario management No No Yes No No Yes Yes
Maximum number of nodes Unlimited Unlimited Unlimited Unlimited 15,000 Unlimited Unlimited
Able to import models from other No Yes, XP-SWMM, EPA-SWMM, No SWMM No Yes XP-SWMM
modeling software (not related to Hystem
parent company)
Hydraulics
Models pipes surcharging Yes Yes Yes, SWMM engine or implicit Medium, provides output to EPA- Yes Yes Yes
solution of Saint-Venant equations SWMM
Computes hydraulic grade lines Yes Yes Yes Yes Yes Yes Yes
Dynamic simulation Yes Yes Yes No Yes Yes Yes
Gravity Computational Method Saint Venant Full Solution Saint Venant Full Solution Saint Venant Full Solution, or SWMM Simple Hydrograph Routing Saint Venant Full Solution Muskingam-Cunge Solution Saint Venant Full Solution
Pressurized Computational Method Preismann Slot Preismann Slot Preismann Slot N/A Preismann Slot Pressurized Flow Solution Preismann Slot / Pressurized Flow
Reverse Flows Yes Yes Yes No Yes No Yes
Numeric Stability and Accuracy Poor Poor Average Poor Average Poor Good

1MOUSE, sealed manholes at ground level only and user defined lengths in separate file.
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Category o o) Bty SewerCAT SewerGEMS HYDRA MOUSE / Mike Urban H20MAP SewerPro InfoWorks/infoNet
Computational Speed Slow Fast Fast Fast Moderate Fast Fast
Real Time Control (RTC) No Yes No No Yes No Yes
Appurtenances
Variable speed pump stations Yes Yes Yes No Yes Yes Yes
Constant speed pump stations Yes Yes Yes Yes Yes Yes Yes
Offline storage Yes Yes Yes No Yes Yes Yes
Inline storage Yes Yes Yes No Yes No Yes
Weir/diversions Medium Yes Yes Low Yes No Yes
Controlled diversions Medium Yes Yes Low Yes Medium Yes
Flow Generation
Generates population/customer Yes Medium, external software Yes Medium Medium No Yes
based flows
Generates I/l flows Medium Medium, external software Yes Medium Yes No Yes
Generates stormwater flows Yes Medium, external software Yes Medium Yes No Yes
[nput/Output
Menu driven No Yes Yes Yes Yes Yes Yes
Interfaces with GIS systems Yes, through add on module MOUSE Yes Yes Yes Yes, MOUSE GIS module Yes Yes

GIS
Interfaces with CAD systems Yes Yes Yes Yes Medium Yes No
Summary output reports Yes Yes Yes Yes Yes Yes Yes
Cost
Purchase cost $5,000 N/A, public domain $20,000 stand-alone; $25,000 with $5,000 $25,000 $15,000 $44,000
AutoCAD integration
Documentation Support
Complete documentation Medium Medium Medium Medium Medium High High
Online help system Low Yes Yes Yes Yes Yes High
Enhanced Features
Estimates replacement costs No No Yes Yes No No No
Hardware Requirements
Operation System Windows 95 and higher Windows 95 and higher Windows 95 and higher Windows 95 and higher Windows 95 and higher Windows 95 and higher Windows 95 and Pighzr Windows NT
preferre
Pentium® chip speed 200 MHz 100 Mhz 1GHz 90 Mhz 200 Mhz 166 MHz 200 Mhz
RAM 32 MB 24 MB 256 MB 32MB 32MB 64 MB 64 MB
Contact details
Phone: 215/504-8497 425/453-8383 800/727-6555 800/222-5332 215/504-8497 626/568-6868 800/523-0056
Fax: 215/504-8498 425/646-9523 203/597-1488 206/634-0624 215/504-8498 626/568-6870 817/870-1503
E-mail: dhi@dhi.us vitasoviczc@cdm.com info@haestad.com sales@pizer.com dhi@dhi.us sales@mwhsoft.com agt@overflows.com
Internet address: www.dhi.us www.ccee orst.edu/swmm/sewercat www.haestad.com WWw.pizer.com www.dhi.us www. mwhsoft.com www.averflows.com
Street address: DHI, Inc.301 South Slate Street CDM Haestad Methods PIZERInc. DHI, Inc.301 South Slate Street 300 North | ake Avenue, Suite 1200 AGT

Newton, PA 18940

11811 NE First St., Suite 201,
Bellevue, WA 98005

37 Brookside Rd. Waterbury, CT
06708

4422 Meridian Ave. N. Seattle, WA
98103

Newton, PA 18940

Pasadena, CA 91101

1412 West Magnolia Ave.
Fort Worth, TX 76104

1MOUSE, sealed manholes at ground level only and user defined lengths in separate file.
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1. INTRODUCTION

This Technical Memorandum No. 6 (TM 06) describes the development and calibration of the South Tahoe
Public Utility District’s (STPUD or District) wastewater collection system hydraulic model. The scope of this
task includes dry and wet weather model calibration for current conditions. Future (build-out) scenarios and
design storm analysis will be analyzed in the Hydraulic Evaluation TM 8.

The initial dry weather modeling parameters came directly from TM 4, Design Flow Analysis. They were
adjusted during the calibration process described in this TM to match flow monitoring data collected during
the summer of 2007. The diurnal curves presented in TM 4 were also modified to match observed flow data
and an additional curve was developed to represent the Motel/Hotel land use (MHT) category. Finally,
ground water infiltration (GWI) was added to the model based on the difference between monitored flow
and BSF.

For the wet weather calibration, wet weather GWI was added to account for a higher seasonal groundwater
table. The model was then calibrated to wastewater treatment plant (WWTP) influent flow data collected
during the selected storm event. Precipitation and flow data recorded at the WWTP and selected pump
station flow meter data was used during calibration. No significant precipitation occurred during either of the
2007 or 2008 wet season flow monitoring periods, so that data was not used for wet weather calibration.

This TM is divided into the following three sections:
2. Model Development
3. Dry Weather Flow Calibration
4. Wet Weather Calibration

2. MODEL DEVELOPMENT

The hydraulic modeling program “InfoSewer Suite Pro (v 5.2)” by MWH Soft was used to build the model.

2.1 Information Sources

Information sources used for the model network included the District’s collection system GIS for network
components and parcels. Additional sources such as as-built drawing, the sewer atlas, pump station condition
assessment information sheets, and specific responses by the District to requests for information were used
for flow splits, wet well dimensions, and pumping station (PS) controls.

The District provided GIS shapefiles of the collection system mains and manholes with a date stamp of
September 19, 2008. Those files formed the basis for the model networks mains and manholes, and were
imported into the hydraulic model. Some pipes in the GIS had old manhole IDs assigned to their upstream
and downstream ends, so they were renamed according to the table relating old to new IDs supplied by the
District. Information fields from GIS utilized by the model include pipe diameter and length, upstream and
downstream manhole IDs and inverts, and manhole rim elevations.

The District provided a GIS shapefile of El Dorado County parcels with land use classifications, with a date
stamp of May 19, 2008. Only the parcels within the STPUD service area boundary contribute flows to the
collection system.

BROWN anp CALDWELL
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Information regarding pumps and wet wells was taken from TM 3, Pump Station Condition Assessment, and
from additional communications supplied by the District in response to specific data requests. Such
information included wet well dimensions, overflow levels, on/off level controls, pump design capacity and
head, pump speed (fixed vs. variable) and horsepower, and forcemain diameters.

2.2 Network Components

2.2.1 Pipes and Manholes

All pipes having valid (non-zero) upstream (US) and downstream (DS) invert information in GIS were
automatically included in the model regardless of diameter or location. Pipes with missing information were
cither excluded from the model or the missing information was extrapolated from available sources. Pipes
were excluded if flows from surrounding parcels could be input to downstream manholes nearby. Pipes were
also excluded from the model if they were terminal pipes whose US (terminal) manhole was either not
included in the manhole shapefile or lacked rim elevation data. Pipes were included and information
extrapolated if they connected two larger network areas. During early model simulations, a number of pipes
and manholes were found to have anomalous invert and rim data. Reasonable assumptions were made for
those items where possible, and the District supplied additional information in other cases. Pipe diameters
that appeared to be incorrect were corrected in the model. For example, a single 6-inch diameter pipe reach
with 15-inch pipe up and downstream was changed to 15-inch diameter.

Manholes with two or more outlet pipes are referred to as flow splits. For flow splits occurring within a basin,
a routine within the model was used to assign splits based on the pipes’ relative diameters, inverts, and slopes.
This type of intra-basin split has little effect on system flows.

Two flow splits (overflows) were identified that would be expected to have a significant effect on flow
routing: one is near the Johnson PS between Johnson and Ski Run basins and the other is the overflow from
Ski Run PS to the Bijou sewer basin. In the Johnson/Ski Run split, the District supplied information
indicating that the outlet from manhole JN73 to JN72 is the main outlet, and the overflow invert leading to
DS manhole SR25 is approximately 1.5 feet higher. The configuration of these overflows may change in the
future according to the District. Pipe JN73-JN72 has adverse grade in the GIS, which is not supported by the
automatic flow split feature in the model. Therefore, all flow was manually allocated to the Johnson side

(100 percent/0 percent). In the Ski Run/Bijou split, it was assumed that Ski Run PS was functioning during
the 2007 DW flow monitoring period. Therefore, the overflow pipe connecting the Ski Run and Bijou basins
(SR3-BJ47) was made inactive during each simulation scenarios, causing 100 percent of the flow from the
Ski Run basin to flow to the Ski Run wet well, from which it is pumped directly to the WWTP. The overflow
can be reactivated to bypass Ski Run PS if required in later scenarios.

All gravity mains were assigned Manning n = 0.013. All forcemains were given the Hazen-Williams friction
factor C = 140.

Table 2-1 presents a summary of total length, by diameter, of modeled gravity mains. Approximately
69 percent of the total length of pipe in the collection system was included in the model.
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Table 2-1. Modeled Gravity Pipes'

Modeled
Diameter Count Length (ft) | Length (miles) | Lengthin GIS

6-inch 2,958 802,633 152 237.0
8-inch 583 150,377 285 325
10-inch 279 74,789 14.2 16.4
12-inch 172 44,379 8.4 9.5
14-inch 8 2,354 0.4 0.4
15-inch 125 35,126 6.7 8.3
16-inch 10 2,894 0.5 0.5
18-inch 54 15,013 28 35
21-inch 48 14,897 28 27
24-inch 28 8,908 1.7 34
TOTAL Modeled 4,265 1,151,371 2181

Total in GIS 6,682 1,658,474 314.1

Percent Modeled | 64% of No. 69% of Length

Only includes facilities that were “active” during model simulations.

Table 2-2 presents modeled force mains. Shared force mains—Ponderosa/Tahoe Keys and Ski
Run/Bijou/Johnson—were made independent of one another since the model does not allow combined
force mains. This was accomplished by modeling the shared portions as if they were parallel forcemains, each
one having the same diameter as its respective unshared portion.

Table 2-2. Modeled Forcemains

PS Start MH End Length (ft) Diameter (in)
Al Tahoe WWTP 6,013 18
Bijou' WWTP 12,910 16
Bellevue AT48 3,098 10
Johnson' WWTP 9,241 16
Ponderosa AT15 2,069 6
San Moritz TK74 1,499 10
Ski Run! WWTP 12,363 12
Tahoe Keys AT15 10,122 16
Trout Creek WWTP 571 12
Upper Truckee WWTP 5713 18

1 All 3 PSs can pump to either FM interchangeably (16-inch, 12-inch, or both)

All manhole diameters were set at four feet according to District standards. Dummy manholes, called
“Chamber” manholes, were created where pumps connect to forcemains as per the model’s standard practice.
A total of 4,268 manholes ate in the active model network database, including chamber manholes and the
dummy WWTP outlet.

After interpolating critical manhole rims and pipe inverts, “orphan” pipes and manholes—those not
connected to the working body of the network—were removed, with the exception of the area west of

Tallac PS.
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As discussed in TM 4, winter BSF from Fallen Leaf Lake and surrounding basins west of Tallac PS were
insignificant because of limited winter use. Small summer and winter flows—the latter including rainfall
dependent inflow and infiltration (RDI/I)—were estimated for those basins and input into manhole TK1 as
“additional manhole loading”. Any pipe/manhole combination that was initially imported into the model for
that area was left in the model, but all were made inactive during model simulations. Pipes and manholes in
the Venice, Beecher, Gardner Mountain, and Ponderosa sewer basins were also made inactive because they all
flow to small PSs that were not included in the model. Flows from parcels located within those basins were
allocated to the manhole at the downstream end of their respective forcemains. The hydraulic model network
is shown on Figure 2-1.

2.2.2 Pumping Stations and Wet Wells

Pumping stations were included in the model if they convey flow between sewer basins or if they pump
directly to the WWTP, with the exception of Pioneer Village. Flow from the latter’s tributary area
(approximately 0.02 mgd) was considered too small to merit the additional complexity of modeling this small
PS that pumps to the WWTP. PS modeling parameters were set to reflect normal operating conditions as
closely as possible, i.e. with regard to fixed speed or variable speed pumps, on/off levels, wet well
dimensions, forcemain configuration, etc. Operating parameters and pump characteristics were supplied by
the District and additional information came from the Pump Station Condition Assessment TM.

Pump and wet well information for each modeled PS is summarized in Table 2-3.

Table 2-3. Modeled Pumping Station and Wet Well Parameters

oo | ol s, | Opiel | O | ool | so | 080 | ool | P
Al Tahoe 215x16x20.25 12.250 9.000 Inflow Variable 3,000 80 100
Bijou 18.33x5x7.16 3.410 2.040 Inflow Variable 2,200 135 75
Bellevue 5x19.66 5.000 1.600 Level Fixed 300! 41 15
Johnson 18.9x4x16.4 6.000 4.450 Inflow Variable 1,750 100 75
Ponderosa 11x8x23.16 4170 3.670 Level Fixed 300 34 75
San Moritz 8.17x19.75 6.420 2.240 Level Fixed 900 33 15
Ski Run 18 x 8 x 19.66 7.580 6.080 Inflow Variable 1,025 97 47
Tahoe Keys 6x7x225 5.580 3.910 Inflow Variable 2,500 75 75
Trout Creek 6x17 7.830 4.080 Inflow Variable 1,800 46 30
Upper Truckee? 6x21.16 8.080 6.000 Inflow Variable 2,800 30 75

1 Bellevue PS was modeled using a pump design flow of 300 gpm (7.5 hp) in order to more accurately match the observed average daily volume. The pump
station condition assessment data sheet states that the capacity of each installed pump is 900 gpm, 15 hp.

2Diameter was unclear, assumed 6 feet.

Variable speed pumps were modeled using the model’s “inflow” control parameter. This causes flow entering
the wet well to be pumped out at the same flow rate. Fixed speed pumps were set to operate on the level
controls supplied by the District and listed in the Table 2-3. The model allows the utilization of parallel
pumps (e.g. lead/lag) with different controls for fixed speed pumps when using level controls. During both
dry weather and wet weather simulations, all pumping stations operate with a single pump; lag and stand-by
pumps are included in the model but they were made inactive during simulations. In the event that
surcharging occurs upstream of a PS due to a pump capacity shortfall, the other pump(s) could be activated.
This was not necessary during either of the simulations carried out for the model calibration. Pumping
stations and force mains included in the hydraulic model are shown on Figure 2-2.
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2.3 Flow Allocation

The InfoSewer model has a tool called the “Load Allocator Add-On” that automatically links parcels to
loading manholes and then calculates total manhole loads based on a variety of methods. The method used
for the model is called the “meter-manhole” allocation method, which assigns parcels to manholes based on
the proximity of the parcel centroid to the nearest manhole. The automatic tool does not recognize sewer
basin boundaries, topography, or orientation of lateral connections. Therefore, automatic assighments were
manually reviewed and adjusted.

Two circumstances required special handling. First, for the area west of Tallac PS, the hydrograph from flow
monitor 3 (FM-3) was used directly to approximate the dry weather flow, and was input as “extra manhole
loading” at the end of the Tallac PS forcemain (MH TK1). Second, several small PSs were excluded from the
model, namely Stateline, Fairway, Venice, Beecher, Gardner Mountain, and Pioneer Village. In those cases,
the PS basins’ parcels were linked directly to the manholes at the end of their respective forcemains so that
loads would enter the system at those manholes.

After manhole assighment, the daily load from each parcel was calculated outside of the model using the unit
flow factors presented in TM 4. The Load Allocator was then run, taking the summation of parcel loads in
order to calculate each manhole’s total load. Since total loading is divided into multiple land use classes at
each manhole, the model can apply different diurnal profiles to different portions of the total load at the same
manhole. This makes it possible to adjust daily volumes and diurnal profiles for different pieces of the total
load independently of one another according to land use. This feature is extremely useful during dry weather
calibration.

The flow unit of gallons per minute (gpm) was selected as the model’s flow input unit. Although loads are
typically entered in mgd, it was thought that many loads were too small for the model’s precision, opening the
possibility that they could be erroneously truncated. All BSF and GWI flows are therefore input in gpm, and
pump design flows are specified in gpm. Model simulation results can be converted to a variety of units using
the model’s “output units” menu, and are typically expressed in million gallons per day (mgd).

3. DRY WEATHER FLOW CALIBRATION

The model was calibrated to DW flow monitor (FM) data collected during the summer of 2007. DW
calibration entailed projecting BSF, matching the shape of FM hydrographs, and distributing GWI. A mass
balance between total model inflow vs. outflow and observed data from the WWTP was performed as a
check that the model was working propetly.

3.1 Flow Data

Dry weather flow monitor data was collected between August 20 and September 18, 2007 at 16 flow monitor
sites throughout the collection system. No significant precipitation was recorded during the period. Data
from FM-6 was suspect during the DW calibration day, so a different day was used for comparison with
modeled results as described below.

The target flow at the WWTP (presented in TM 4) was 5.02 mgd, corresponding to the average summer
weekend flow. The day during the 2007 FM period that most closely approached this value was Sunday,
September 2 (Labor Day weekend). Average daily flow recorded that day at the WWTP was 4.96 mgd.

FM site information is presented in Table 3-1. DW FM locations are shown on Figure 3-1.
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Table 3-1. 2007 Dry Weather Flow Monitor Information

Meter ID Manhole ID 'I‘:l)?;lri:ta;rp(ii‘r)s Meter Type*
FM-1 TY2 18 Weir
FM-2 TL37 15 Weir
FM-3 TL1 24 Weir
FM-4 TK5 21 AN Meter
FM-5 TK26 18 Weir
FM-6 BJ5 18 AN Meter
FM-7 BJ181 12 Weir
FM-8 SR4 10 Weir
FM-9 AT19 12 Weir

FM-10 AT3 21 ANV Meter
FM-11 AT43 8 Weir
FM-12 ut7 24 AN Meter
FM-13 TR12 18 AN Meter
FM-14 UT254 15 Weir
FM-15 UT378 15 ANV Meter
FM-16 uT166 12 Weir

*A/V= Area Velocity

BROWN anpo CALDWELL
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Technical Memorandum No. 6 Hydraulic Model Development and Calibration

3.2 BSF Calibration

Sunday, September 2 was chosen as the DWF calibration day. No rain was recorded for several weeks prior,
and the measured flow at the WWTP (4.96 mgd) closely approached the predicted target flow from TM 3
(5.02 mgd). The DWF includes BSF and GWI. The starting point for calibration was based on the flow
factors and diurnal curves exactly as they were presented in TM 4. The calibration process sought to match
modeled peak flows and volumes to observed data at FM sites 4 through 106, and total volume at the WWTP.
The area west of Tallac Pump Station has low BSF flows and was not modeled. The flows from this area
were estimated using actual flow data. FM sites 1 through 3 were not used for calibration.

Single family residential (RES) parcels account for the largest proportion of flow in the STPUD collection
system. Once the model was run with the initial loads and diurnals, FM basin 13 was analyzed in order to
look more closely at the RES flow factors since it is made up exclusively of RES parcels. As a result of this
analysis, the RES flow factor was reduced to 155 gpd per parcel. Typically, RES parcels produce closer to
180 gpd. It is important to note that all non-vacant RES parcels in the District were assumed to contribute
flow during model simulations. South Tahoe has many vacation properties, so actual, normal occupancy is
likely less than that of typical residential areas. Since the actual occupancy is unknown, the average flow per
parcel is reduced instead, which is accounted for by a similar reduction in the flow factor.

FM-6 basin was selected to calibrate the MHT category because it consists almost exclusively of RES and
MHT parcels. Analysis of the results suggested that the MHT class required its own diurnal pattern since the
RES pattern used did not result in a close match with FM-6 data. A MHT diurnal was developed with a much
larger and earlier peak than that of RES, and with a more constant flow throughout the day between peaks.

The same process of isolating areas consisting of one uncalibrated land use class amongst calibrated classes
was followed until all classes had been analyzed. After completing this analysis, the predicted volume and
system loading were still too low throughout the system, except in exclusively RES areas. This was remedied
in part by increasing the flow factors for MHT, Commercial (COM), and Multi-Family Residential (MFR)
parcels by a factor of 10 percent. Flow factor development for those land use classes was based on average
daily winter water use taken over a 3-month period, with all days assumed to be average. Summer flow
monitor data indicated that weekend flows were consistently about 10 percent higher than weekday flows.
Since the calibration day was a holiday weekend, it follows that wastewater flow factors and flows for these
land use classes should be increased proportionately to reflect the higher than average weekend water use.

Figure 3-2 shows the calibrated diurnal curves used to allocate the flows throughout a model simulation day.
Table 3-2 lists the calibrated BSF flow factors for each land use category.
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Figure 3-2. Calibrated Diurnal Curves

Table 3-2. Calibrated Unit Flow Factors (Current Land Use)

Land Use Category TM 3 Flow Factor | Calibrated Flow Factor Unit AIIEg:Le?r:g:;em
Campground Parcel specific 7 Parcels gpd/parcel 0.070
Commercial 1,100 1,210 gpd/acre 0.286
Industrial 450 450 gpd/acre 0.085
Multi-Family Residential 2,850 3,135 gpd/acre 1.157
Motel/Hotel 2,700 2,970 gpd/acre 0.434
Miscellaneous 150 165 gpd/acre 0.055
Non-Contributing 0 0 gpd/acre -
Point Source Varies by source Varies by source gpd/parcel 0.300
Single-Family Residential 160 155 gpd/parcel 2428
Utility 0 0 gpd/acre -
Vacant 0 0 gpd/acre -

TOTAL BSF (mgd)

(GWI not included) 4815

1Al parcels west of Tallac PS were included in the allocation total given here, but were later substituted by an extra manhole loading in the

amount of 0.205 mgd at MH TK1. The total system load (BSF without GWI) for the DWF scenario was 4.76 mqd.
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3.3 GWI Calibration

The flow attributed to GWI is roughly equivalent to the difference between the minimum daily flow monitor
flow and model flow. For basins where there was a significant difference, a constant flow of GWI was added
to make up for it. The manner by which GWI was introduced in this model consisted of calculating this
difference in minimum flows, dividing it by the total number of pipes in the corresponding flow monitor
basin, and adding the resulting constant inflow to each pipe. The basins requiring adjustment and their
estimated GWI flows are listed in Table 3-3. System-wide DW GWI was determined to be 0.260 mgd.

Table 3-3 - DW GWI Factors

FM Basin GWI (mgd) | GWI (gpm)’ GWI per pipe (gpm)
FM-7 0.1400 97.2 0.374
FM-8 0.0500 34.7 1.447
FM-10 0.0175 12.2 0.187
FM-11 0.0400 27.8 1.029
FM-16 0.0125 8.7 0.023
TOTAL 0.2600 180.6 0.238 (average/pipe)

'GWI was estimated in mgd while analyzing model results and then converted to gpm, the
appropriate model input flow unit.

3.4 Observed vs. Modeled Results

The DW calibration was carried out by comparing modeled results with observed data from the flow
monitoring program described above. The flow monitor data was logged using a five-minute timestep, while
the model was run with a 2.5 minute pump timestep and a 2.5 minute reporting (sampling) timestep. The
target accuracy range for volume calibration is typically 210 percent of observed, and for peak flow
calibration is typically £15 percent. The total model BSF load was 4.76 mgd, the GWI load was 0.260, and the
overall total system loading was 5.02 mgd.

Modeling with 2.5-minute pump station and reporting timesteps resulted in an average daily outflow to the
WWTP of 5.14 mgd. Using the same timestep for both pumps and reporting allowed better comparison with
flow monitoring data. The small, roughly 2 percent difference in modeled loading vs. outflow is thought to be
caused by the modeling platform and how it handles constant speed pumping stations. The sum of the
outflows from the three constant speed PSs was approximately 0.13 MG larger than the cumulative volume
that entered their wet wells. This is about equal to the excess volume modeled at the WWTP. When the
model was run using a one minute pump timestep and a one hour reporting timestep, the total outfall volume
matched exactly at 5.02 mgd. That scenario, however, made comparison of flow monitoring and modeled
flows more difficult.

Comparisons of ADWFE and PDWF are presented in Tables 3-4 and 3-5, respectively. Where the model did
not calibrate within the typical accuracy range of flow meters (£15 percent), a potential explanation is
provided in these tables. Hydrographs of observed vs. modeled results at all FM locations and the WWTP are
presented in Attachment A.
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Table 3-4. Observed vs. Modeled Results (Average DWF)

ev | Observed ADWE | Modeled ADwF | Diterenceas |
i) L5 Observed
1 0.08 n/a n/a Not used for calibration
2 0.11 n/a n/a Not used for calibration
3 0.20 n/a n/a Not used for calibration
4 0.90 1.03 15
5 0.25 0.21 -16

FM data on 9/2 showed velocity spikes possibly related to the Labor
6 0.27 0.32 18 Day holiday. Comparison was done with FM from second highest day
during FM period, 9/16.

0.60 0.55 -8
0.22 0.16 27 District reported the difference was due to Ski Run PS being down.
9 0.12 0.13 8

FM data was heavily influenced by pumping (pipes backwatered by Al
10 0.13 0.11 -16 Tahoe PS and potentially influenced by Ponderosa PS); hence
calculated volume is expected to be inaccurate.

1 0.09 0.08 -13
Sum of ADWF for FMs 14+15+16 is significantly larger than

12 0.39 0.76 93 measured flow at FM-12, while FM 12 should actually show the higher
volume.

13 0.31 0.30 2

14 0.09 014 51 Area of Angora Fire, homes were lost, occupancy was probably <100

' ' percent during FM period (about 1%z months following fire),
15 0.28 0.33 18 Same as 14, slightly farther away from burn zone
16 0.18 0.19 1
WWTP 496 514 4 WWTP data from 9/02/07 (daily flow) was 4.96 mgd, TM target was

5.02 mgd. Model loading = 4.76 BSF + 0.26 GWI = 5.02 MG
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Table 3-5. Observed vs. Modeled Results (Peak DWF)

Difference as
FM Obsel(';ed d';DWF MOdt:::d dP)DWF Percent of Observations
9 9 Observed
1 0.14 n/a n/a Not used for calibration
2 0.18 n/a n/a Not used for calibration
3 0.42 n/a n/a Not used for calibration
4 1.55 1.81 17 FM peak looks to be cut off, looks good for rest of hydrograph
5 0.91 0.55 -39 Pumped from San Moritz, pump design flow = 0.43 mgd (300 gpm)
6 0.65 0.63 2 FM data on 9/2 showed unexplained velocity spikes. Comparison was
' ’ done with FM from second highest day during FM period, 9/16/07.
7 1.01 0.91 -10
8 0.44 0.25 45 Could not match peak, District reported the difference was due to Ski
Run PS being down.
9 0.20 0.24 20
FM data shows influence by pump station (pipes were backwatered),
10 0.33 0.19 -45 : X O
not possible to simulate this situation with the model.
1 0.14 0.11 25

Travel time in model was much larger than observed, probable
12 0.78 1.22 57 inaccuracy due to interference from flows from Upper Truckee FM 14,
15, and 16 sub basins.

13 0.51 0.47 -8
14 045 0.26 71 Arga of Angora Fire, occupancy was probably less than 100 percent
during FM
15 0.54 0.55 1
16 0.36 0.32 -1
WWTP n/a 8.15 n/a No time varying flow meter data was available from the WWTP during

the dry season to compare maximum instantaneous peaks

4. WET WEATHER CALIBRATION

The wet weather (WW) calibration was carried out using WWTP rainfall and flow data and PS totalizer flow
data collected during the large storm of December 30 through 31, 2005. That storm, dubbed the New Yeat’s
storm for this TM, saw continuous rainfall measuring 4.71 inches and caused an instantaneous peak flow of
18.5 mgd to enter the WWTP on December 31. The following sections describe the data collection,
calibration storm analysis, and WW calibration process.

4.1 Wet Weather Flow Data

4.1.1 WW Flow Monitoring

Flow monitoring was carried out in 2007 and 2008 with the intention of capturing WW flow data at the flow
monitor locations listed in Table 3-1. The few rainfall events observed during that period were not significant
enough to cause an appreciable degree of rainfall dependent inflow and infiltration (RDI/I) that could be
used for WW calibration. Typically, larger storm events (5- to 10-year storms) are more useful and
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conservative for WW model calibration. Table 4-1 presents a summary of rainfall occurring during the three
temporary flow monitoring periods.

Table 4-1. Total Precipitation During Flow Monitoring Periods

. 2007 Summer 2007 Spring 2008 Spring
Rain Gauge
8/19/07—9/18/07 | 3/25/07—5/11/07 | 3/30/08—6/4/08
RG1 0.70 2.27 0.43
RG2 0.06 0.84 0.96
RG3 n/a 0.91 0.66
RG4 n/a 1.08 1.04
RG5 n/a 0.66 1.14

4.1.2 Historical Rainfall Data

The absence of relevant WW flow monitoring data necessitated the use of historical records for WW model
calibration. The largest recent storm for which rainfall and flow data was readily available was the New Year’s
storm described above. Rainfall data from different National Climatic Data Center (NCDC) rain gauges in
and around South Lake Tahoe collected during the largest rainfall events on record since 1998 are presented
in Table 4-2. The New Year’s storm is the largest continuous storm when total rainfall is summed over its
two-day duration, December 30 through December 31 (4.8 inches at the WWTP, 3.7 inches at Minden, and
7.3 inches at Robb’s Peak).

Table 4-2. Historical Rainfall Events

Date HELL HOLE' | ROBBS PEAK' "(’:LNC?IEE; WWTP?
112412000 43 35 0.7 n/a
211312000 34 42 04 nla
111812002 34 47 25 nla
121112005 44 37 11 27
1211812005 3.2 33 08 18
12/21/2005 17 23 06 14
1213012005 3.0 49 16 18
1213112005 : 34 21 30
212712006 28 27 08 21

'Rain Gauge data is from NCDC daily totals at locations specified.
2WWTP is the sum of hourly rainfall data for the days indicated.

4.1.3 Flow Data

The District provided WWTP influent flow data, manually logged at two-hour intervals, for various storms of
interest during the 2005/2006 winter season. Previously, the District had supplied average daily flows at the
WWTP from January 2000 through May of 2008. The New Year’s storm caused the highest average daily
flow for this entire 7.5-year period (9.4 mgd), as well as the highest instantaneous peak flow 18.5 mgd.

The two-hour timestep was not ideal for model calibration since a longer averaging period tends to dampen
the flows (i.e. lowers peaks and raises minimums). However, it was possible to calibrate the model using a
one-hour simulation report (sampling) timestep to compare with the two-hour observed flows and a
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2.5-minute report timestep to compare instantaneous peaks. This is described in more detail in the results
section.

The district also supplied PS totalizer logs for the PSs included in the model and handwritten runtime logs for
Tallac PS. PS totalizer data included daily meter readings taken at more or less the same time each day. Tallac
PS data indicated that the meters were usually read two times per week.

4.2 Wet Weather I/l

WW model calibration entails estimating how much total I/T enters the collection system during a storm
event, spatially distributing the total amount throughout the collection system area, and then adjusting
modeling parameters until modeled flows match observed flows at specified points within an acceptable
margin of error.

4.2.1 Collection System Connected Area

Only rainfall that falls on the physical area served by the collection system is assumed to be available to enter
the collection system pipes and manholes as I/1. The total area of 6,251 acres used for hydraulic modeling
was calculated by taking the sum of the area of all parcels connected to the collection system. Connectivity
was based on future land use because it was assumed that area open to future development is already sewered.
Therefore, all current and future campground (CMP), COM, industrial IND), MHT, miscellaneous (MSC),
point source (PS), and RES and MFR patcels, as delineated in the Land Use TM, ate assumed to contribute
I/1 flows. The atea from non-contributing (NC), vacant (VAC), and utility (UTL) patcels was excluded from
the total area.

The entire parcel area was used in the I/T area calculation, with the following three exceptions. First, many
very large RES parcels are described in the GIS as being single family residences on otherwise unimproved
tracts of land. It was decided that the maximum connected area of any RES parcel should be limited to

3.3 acres; a figure arrived at by looking at average-sized parcels that are currently VAC with future RES land
use. Of the 18,188 total future RES parcels, 65 had areas greater than the threshold of 3.3 acres and were
correspondingly reduced. Second, two CMP parcels (both with APN 01907104) in the Tallac sewer basin
were determined to have very large areas compared with the number of sewer units assigned to them. The I/1
area was assumed to be equal to 40 percent of the total area from each parcel. Finally, two parcels were
excluded for the following reasons: Heavenly Ski Area (PS with APN 03037004) because the total area given
is very large (approximately 60 acres) and the contributing area unknown, and a small MSC parcel

(APN 01907104) located next to a UTL parcel far away from any potential sewer connection. Figure 4-1
presents parcels that contribute RDI/I during modeling and sewer basin total contributing areas.
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4.2.2 Overall R-Factor

The overall R-Factor is defined as the percent of the total volume of rainfall that enters the collection system.
It is a good indicator of the tightness of a collection system’s pipes and hence the system’s overall condition.
Figure 4-2 presents an illustration of the rain volume-to-flow relationship for the New Year’s storm. It shows
the observed WWTP flow compared to standard diurnal curves developed for the STPUD collection system
based on historical WWTP flow data (weekdays and weekends rearranged as appropriate). The area between
the cutves is the total I/I volume attributable to the storm in question.

Figure 4-2. System-wide RDI/I Calculation

Various rainfall events occurring before and after the New Year’s storm were analyzed in order to estimate an
overall R-Factor for use in the hydraulic model. Compared to other storms during the 2005 winter season, the
influence that the New Year’s storm had on WWTP flows appears to be much more significant, thereby
suggesting that its larger R-Factor would provide a more conservative indicator of WW system performance.
The calculated overall R-Factor value of 1.14 percent was thereby selected as a starting point for the WW
calibration.

4.2.3 Sewer Basin R-Factors

R-Factors vary between sewer basins depending on many different localized conditions such as pipe
condition, ground surface (permeable vs. impermeable), number of connections, etc. Rainfall also vaties
between basins and is generally expected to increase with increasing elevation. During the development of
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this hydraulic model, rainfall was assumed to be constant over all of the sewer basins; the GIS shows a
relatively small range of MH rim elevations—between 6,230 feet and 6,880 feet. Furthermore, the total area is
relatively small. This constant rainfall assumption can be further justified by assuming that as the elevation
climbs, any additional rainfall usually attributed to rising elevation would be offset at some point by rainfall
turning into snowfall. Since the snow level was not precisely known over the duration of the storm, this
approximation cannot be verified. The additional precision that could be gained by modifying rainfall
spatially, however, would probably be lost due to lack of accurate WW flow monitoring data. In light of those
considerations, the constant rainfall assumption was determined to be acceptable.

Each sewer basin drains to a pumping station, from where flow is either pumped to another basin or directly
to the WWTP. PS data (totalizers and runtime logs) were used to develop the basin-specific R-Factors. By
comparing the relative increase in PS volume during the duration of the storm versus the average dry weather
volume for the dry day preceding the storm at each PS, the resulting I/1 volume for each basin was estimated.
That volume, divided by the rainfall falling on the basin’s connected atea, gave the basin’s relative R-Factor. A
scaling factor was developed in order to proportion each basin R-Factor to the overall R-Factor of 1.14
percent.

Both the overall R-Factor and the basin R-Factors were adjusted during the iterative calibration process
described in the following section. The preliminary calculated R-Factors and final calibrated R-Factors arrived
at through that process are presented in Table 4-3. The overall R-Factor determined through calibration was
lowered to 0.95 percent. Less than one percent R-Factor is a very low amount of I/1.

Table 4-3. Sewer Basin and Overall R-Factors

Sewer Basin RDI/I Area (acres) Fl:::icn;malg iﬁ;:ﬁ;: 55 t?;:‘l;l;a::g;-nl;:ﬁ;or
Al Tahoe 338 4.0 33
Bellevue 113 1.0 0.8
Bijou 451 2.1 1.8
Johnson 710 0.6 0.5
Pioneer Village 30 0.6 0.5
Ponderosa (includes Beecher) 101 0.3 0.2
San Moritz 173 1.0 0.9
Ski Run 44 4.2 35
Tahoe Keys 1,233 0.6 05
Tallac (includes Taylor Cre_ek, Baldwin Bgach, 616 10 0.9'
Fallen Leaf Lake, Camp Richardson, & Kiva)

Trout Creek 738 0.4 0.3
Upper Truckee 1,704 1.3 1.1
Overall 6,251 1.14 0.95

! Runtime log data was actually used for I/l volume estimation for these basins. Their R-Factor from that analysis is approximately 0.6 percent.

Sewer basins with their associated R-Factors and contributing areas are shown on Figure 4-3.
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4.3 WW Calibration

Typically, wet weather hydraulic modeling is done using a one hour reporting (sampling) timestep. During
calibration of this model, two different timesteps were used in order to try to match both the two-hour
average flow data and the instantaneous peak flow. The model uses (1) a one-hour reporting timestep to
match the observed average flows and (2) a 2.5-minute reporting timestep to compare with the instantaneous
peak. Aside from the timesteps, all other parameters were held constant between models. The calibration
strategy aimed to land somewhere between the average and peak datasets, within an acceptable margin of
error for both.

High instantaneous peaks at the WWTP are likely due to the combined influence of multiple PSs that pump
directly to the WWTP. The model does not attempt to precisely match flows from the variable speed PSs,
only to convey all of the simulated flows that enter each PS to a common point (WWTP) so that their
hydrographs can be superimposed at approximately the correct time. It is probable that constructive
interference occurs at the WWTP from the pumped flows, causing high, short duration peaks at the plant that
cannot be replicated in the model.

4.3.1 Model WW Parameters

Wet weather model calibration uses the same BSF factors developed during the DW calibration. It further
depends on the development of the following additional sets of modeling parameters:

* The R-Factors discussed in the previous section determine the overall I/ volume to be routed
through the model network during the chosen WW simulation period;

* WW GWI, or the additional GWI that occurs because of the higher seasonal groundwater table; and

* The unit hydrograph parameters determine the shape of the I/ hydrograph, or how quickly the I/1
enters the system.

WW GWI. Before the New Year’s storm, a number of smaller storms had affected the degree of soil
saturation, resulting in the elevated minimum flows observed at the WWTP before the calibration period.
This was accounted for by injecting 1.3 mgd of WW GWI. This was input in addition to any preexisting DW
GWI by introducing a constant flow of 0.212 gpm in each of the 4,265 pipes of the model network. No
attempt was made to spatially vary WW GWI between sewer basins for lack of basin flow monitoring data.

R-Factor Hydrograph. The final overall and basin R-Factors were presented in the last column of Table 4-3.
The model uses the Tri-triangle method to generate the synthetic unit hydrograph for each input node. That
method takes three triangular hydrographs, each defined by the parameters R;, Ti, and K, and superimposes
them to create the overall unit hydrograph. For model runs, the 60-minute unit hydrograph was specified.
The three sets of three parameters arrived at through calibration are presented in Table 4-4. The R values
presented in the table represent the percent of the total basin R-Factor 1/1 that enters the model in the

(1) fast, (2) medium, and (3) slow RTK hydrograph triangles.

Table 4-4. Tri-Triangle Unit Hydrograph Parameters

Parameter | Definition 1 2 3

Percent of overall I/l volume for each triangular hydrograph,

R with time to peak “T” and recession constant “K” 50 % 2%

Ti Time to peak (hours) 1 4 12

K; Dimensionless recession constant determining duration of 2 2 3
|

influence. Total duration = Ti(1+Kj)
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The R, T, and K factors were assumed to be the same for all sewer basins. In the absence of flow monitoring
data for individual sewer basin calibration, it was not possible to adjust them spatially.

Tallac Sewer Basin. All sewer basin I/1 flows, with the exception of Tallac, were developed within the
model using the methodology described above. WW flow from the Tallac Basin was developed based on the
run-time log analysis, and validated against wet weather flow monitoring data collected in the absence of rain.
Model WW flow from Tallac and its tributary basins was input as a constant base flow of 31 gpm plus a
constant I/T flow of 180 gpm during the 36 hours following hour 1 of the storm (211 gpm total during those
36 hours). This flow was input at node TK1, corresponding to the end of the Tallac force main. That amount
of I/1 flow corresponds to basin R-Factors of approximately 0.6 percent for Tallac and its contributing
basins.

4.3.2 Calibration Results

Figures 4-4 and 4-5 present the hydrographs from the final WW calibration simulations with one-hour and
2.5-minute reporting timesteps, respectively, plotted against the 2-hour average WWTP flow. WWTP
instantaneous peaks are plotted on the 2.5-minute timestep figure. Note that there was no time associated
with the instantaneous peak in the data set received, so it was estimated to occur at 11:00 a.m. each day.

20 3

Simulation Parameters: -
—— —0— | | -
R = 50%. 25%, 25% ‘ WWTP Model (1-hr avg.) —#—Model (2-hr avg.) Rain ‘

T=14,12

181K=2,2,3 T 27
Unit Hydrograph = 60 minute

24
jy ¢——— Model PWWF = 15.7 mgd

14 1
=
5 12 Q
<] £
< >
S 10 1 2
[ 2
o =
[~ i
[
§ 8 - €
©
©

" " T T — " 0
0:00 12:00 0:00 12:00 0:00 12:00 0:00
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Figure 4-4. Simulation Results (1-hour Report Timestep)
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Figure 4-5. Simulation Results (2.5-minute Report Timestep)

4.3.3 Discussion of Results

Initialization. Note that the model hydrograph begins with a flow of zero. The model has an initialization
period during the first several hours of the model run. By the beginning of the second day and the statt of the
rainfall, the model had been initialized and its flow more closely matches the observed hydrograph.

PWWEF. The highest observed instantaneous peak at the WWTP occurred on December 31. The two-hour
model results show a PWWLF of 15.7 mgd, compared with the two-hour observed PWWEF peak of 15.3 mgd.
The model peak is 2.3 percent higher. The instantaneous observed peak was 18.5 mgd and the 2.5 minute
timestep model hits a peak of 17.8 mgd. The model is 3.6 percent lower than the observed peak. According
to the District, the maximum flow deliverable to the WWTP is approximately 18.5 mgd. For reasons
explained above with respect to the instantaneous peak, it was not expected that the model would match the
instantaneous peak exactly.

Both modeled and observed flows can be seen to gradually return to pre-storm minimum flows during the
several days following the storm. Since the PWWT are of most interest, this tailing-off period is not critical.

Sanitary Sewer Overflows (SSOs). No SSOs were reported during the New Year’s storm, and none were
predicted by the model. These results confirm the accuracy of the wet weather calibration.

BROWN anp CALDWELL

31

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 6 (Final) 123009 Hydraulic Model Calibration Task 5.3.doc



Technical Memorandum No. 6 Hydraulic Model Development and Calibration

4.4 Future Analysis

This TM discussed the development, DW, and WW calibration of the collection system hydraulic model. The
Hydraulic Evaluation TM will discuss design storm development and analysis, future build-out PWWF
projections, and collection system capacity analysis.
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ATTACHMENT A: OBSERVED VS. MODELED RESULTS
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1. INTRODUCTION

The pipeline condition assessments described in this technical memorandum (TM) are part of the South
Tahoe Public Utilities District (STPUD or District) Wastewater Collection System Master Plan. An eight step
process was used to complete the assessments. The steps used for this assessment are as follows:

1. Pipeline Inventory — The pipe and manhole data in GIS was reviewed for completeness.

2. CCTV Inspection Data Review — CCTV inspection logs provided by the District were reviewed by
Brown and Caldwell (BC) and compiled in electronic format. No additional CCTV investigations were
performed as part of this project.

3. Pipe Condition Assessment Procedures — CCTV inspection log defect codes were converted to
PACP® defect codes.

4. Pipe Condition Assessment Ratings — PACP® condition grading system was applied to develop two
condition ratings for inspected pipes: Structural and Operation and Maintenance (O&M).

5. Select Manholes for Inspection — A manhole criticality analysis was completed by BC to select
manholes for field inspection.

6. Manhole Field Observations — BC performed field inspections of critical manholes. Observations were
captured on field forms and photographs.

7. Manhole Condition Assessment Ratings — Results of the field investigations were evaluated and
condition assessment ratings were developed for each inspected manhole.

8. Pipeline Operations and Maintenance — BC reviewed key District operations performance parameters
and maintenance frequencies.

9. Criticality Assessment — BC conducted a criticality assessment to identify the District’s most critical
pipeline and manhole assets. This information will be used to prioritize capital projects and future
O&M activities.

The information from this TM, along with the collection system hydraulic analysis, will be used in subsequent
TMs to complete the assessment on the pipelines and develop specific capital improvement projects.

2. COLLECTION SYSTEM BACKGROUND

STPUD was established in 1950 to collect and treat sewage in the City of South Lake Tahoe in lieu of septic
tank systems. The STPUD wastewater collection system includes approximately 314 miles of gravity pipeline,
20 miles of force main pipeline for 42 pump stations, and 17,000 customer connections.

2.1 Gravity Pipelines

Gravity pipelines in the collection system are primarily small diameter asbestos cement (ACP) or vitrified
clay (VCP). Seventy-five percent of the pipes are ACP and 21 percent are VCP. Sixty-three percent of the
pipes are 6-inch-diameter. Pipe diameter and material are illustrated on Figures 2-1 and 2-2, respectively, and
summarized in Table 2-1. Pipe lining or coating information was not available in GIS.
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Table 2-1. Gravity Pipe Material and Diameter Inventory by Length in Feet

Percent of
Diameter, System
inches ABS ACP CIP DIP | HDPE | PVC VCP UNK Total (%)
4 79 79 <1
6 757 803,337 1,074 | 325 7,067 | 219,755 | 19,796 | 1,052,110 63
8 462 130,133 572 38,682 1,632 171,481 10
10 61,468 240 1,750 19,605 2,940 86,003 5
12 43,290 27 6,298 470 50,086 3
14 2,088 0 2,088 <1
15 31,557 6,486 5,393 43,437 3
16 2,694 0 2,694 <1
18 13,778 1,855 2,647 18,279 1
21 4,802 444 8,940 14,186 <1
24 17,398 357 17,755 1
UNK 127,307 1,291 59,680 12,000 200,277 12
Total 1,219 1,237,931 | 1,074 | 564 | 1,750 | 8,957 | 353,162 | 53,818 | 1,658,474
Percent of
System <1 75 | <1 | <1 <1 <1 21 3
(%)

2.2 Gravity Manholes

There are approximately 5,700 manholes in the collection system. Manhole material and lining or coating
materials were not available in GIS. District staff indicated that most manholes were constructed with
pre-cast concrete walls and cone with a poured-in-place manhole base. Some manholes have been
rehabilitated with lining or coating systems. Often, the freeze/thaw cycle in the first few feet of soil causes
damage to manhole adjustment rings or cones. District staff also reported that they typically find low levels of
hydrogen sulfide gas in the manholes and that corrosion is generally only a problem in manholes with
cascading force mains. The District should continue to monitor these manholes with a high likelihood of
failure and make repairs as necessary.

2.3 Force Mains and Appurtenances

There are 42 pump stations with force mains in the system. Force mains are illustrated in Figure 2-3. Typical
force main materials are ACP or plastic (ABS, PE, PVC). The force main inventory is summarized in
Table 2-2.

Al Tahoe, Beecher, Bellevue, Bijou, and Tahoe Keys force mains were built by 1960. Fallen Leaf Lake
facilities were built in 1983. Fairway #1, Fairway #2, Flanders, Gardner Mountain, Ponderosa and Ski Run
force mains were built after 1990. The remaining force main facilities were built in the late 1960’s or early
1970s.

According to the District, four pump stations are designed for gravity bypass in the event of a force main
failure: Johnson, Bijou, Ski Run, and Stateline. The District’s only dual force main system handles Bijou, Ski
Run, and Johnson pump stations. In the event of a force main failure on either of these pipelines flows may

BROWN anpo CALDWELL
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

be able to be bypassed to the other force main, depending on the exact location of the failure. Dual force
main systems are not standard for most agencies; however, this level of redundancy is helpful in the event of
necessary repairs, maintenance and inspection on the force main. The District should consider constructing
redundant force mains for some of their pumping facilities, particularly in areas with a high consequence of
failure.

Fourteen force mains are equipped with air release valves (ARVs) or air vacuum valves (AVVs). ARVs
automatically vent trapped gases in the force main. Gases trapped at these locations increase the head against
which the pump must operate and provide an opportunity for internal pipe corrosion. ARVs are typically
located at intermediate high points where gas can accumulate. AVVs are installed at high points in the force
main to allow air to enter the system when it is draining. These valves will break a vacuum that can form in a
force main and prevent the pipe from collapsing. Combination air valves (CAVs) combine the function of an
ARV and AVV into one unit.

Table 2-2. Force Main Inventory Information

Pump Station Force Main Bypass Capability
Gravity/ Number of
Name Year Built | Diameter Material Length Force main ARV/AVVICAV

Al Tahoe 1960 18 ACP 5,900 NO/NO 2
Baldwin Beach 1968 10 UNK 2,660 NO/NO -
Beecher 1960 4 ACP 342 NO/NO -
Bellevue 1960 10 STL 3,098 NO/NO -
Bijou 1955 16 STL 13,500 YES/YES 9

12 ACP 13,000 5
Camp Richardson 1968 10 UNK 1,290 NO/NO -
Flanders 1983 UNK UNK UNK NO/NO -
Gardner Mountain 2004 4 ACP 840 NO/NO -
Johnson 1972 TIES INTO DUAL BIJOU FORCE YES/YES -

MAIN SYSTEM

Kiva 1968 6 UNK 2,890 NO/NO 1
Main Station (Fallen Leaf Lake) 1983 4 PVC 13,750 NO/NO 1
Pioneer Village 1966 8 ACP 840 NO/NO 1
Ponderosa 1997 6 PVC 2,063 NO/YES -
Pope Beach #1 1973 4 UNK 583 NO/NO -
Pope Beach #2 1973 4 UNK 1,439 NO/NO -
ES-1 1983 2-% PE 210 NO/NO 1
ES-2 1983 2-% PE 600 NO/NO 1
ES-3 1983 2-% PE 705 NO/NO 1
ES-5 1983 4 PVC 2,660 NO/NO 1
ES-6 1983 4 PVC 2,896 NO/NO 1
ES-7 1983 4 PVC 1,900 NO/NO 1
ES-8 1983 4 PVC 6,020 NO/NO 1
ES-9 1983 4 PVC 5,380 NO/NO 1
San Moritz 1966 10 ACP 1,500 NO/NO -

BROWN anpo CALDWELL
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

Table 2-2. Force Main Inventory Information

Pump Station Force Main Bypass Capability
Gravity/ Number of
Name Year Built | Diameter Material Length Force main ARV/AVVICAV
Ski Run 1997 TIES INTO DUAL BIJOU FORCE YES/YES -
MAIN SYSTEM
Stateline 1971 4 CIP 45 YES/NO -
Taggart 1983 4 PVC 1,320 NO/NO -
Tahoe Keys 1960 16 ACP 10,123 NO/YES 2
Tallac 1968 18 ACP 6,557 NO/YES! 3
Taylor Creek 1968 12 UNK 1,503 NO/NO 2
Trout Creek 1967 12 ACP 571 NO/NO -
Upper Truckee 1967 18 ACP 5,700 NO/NO -
Venice 1971 6 PVC 1,843 NO/NO -
Vacuum Valve Station 3 1983 3 PVC 800 NO/NO -
Vacuum Valve Station 4 1979 6 PVC 470 NO/NO -
Vacuum Valve Station 5 1983 3 PVC 50 NO/NO -
Vacuum Valve Station 6 1979 3 PVC 150 NO/NO -
Vacuum Valve Station 7 1979 3 PVC 670 NO/NO -
Vacuum Valve Station 8 1979 3 PVC 450 NO/NO -

"Tallac forcemain bypass at San Moritz PS

BROWN anpo CALDWELL
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

3. PIPELINE CONDITION ASSESSMENT INSPECTION PROGRAM

This section summarizes the District’s current pipeline condition assessment program including data that was
evaluated for this TM.

3.1 Inspection Data

The District provided CCTV inspection data gathered during the past five years for this condition
assessment. Where multiple inspections were completed for a given reach, only the results from the most
recent inspection were considered. At the time this data was gathered, the District’s CCTV inspection
program was primarily conducted in conjunction with erosion control projects where the District performed
pre- and post-construction inspections to verify the integrity of their sewer pipes.

Additional information regarding the District’s current inspection program for gravity pipes, manholes and
force mains is presented in Section 5.

3.1.1 Data Available

Results from CCTV inspection projects from 2003-2008, listed in Table 4-1, were reviewed and included in
the condition assessment. CCTV inspections prior to 2006 were available in hard copy format and were
reviewed and transferred into an electronic database (Microsoft Excel) format. CCTV inspections from 2006
to 2008 were performed using the Granite XP software and were available electronically.

Table 3-1. CCTV Inspection Projects, 2003-2008

Project Year(s)
Plateau Circle Project 2003
Ski Run Project 2003
Post Ski Run 2003
South Y 2003
South Y Post 2003
Spring Creek 2003
Springwood 2003
Stateline Project 2003
Pioneer Village 2003-2004
American Legion Tract 2004
Glen Eagles Project 2004
Glorene St. Project 2004
Rufus Allen Project 2004
Sierra Shores 2004
Post Glorene Project 2004-2005
Post Stateline Project 2005
Pre Appalachee 2 Project 2005
Pre Sierra Track 1 2005
Missing MH’s and Laterals 2003-2005
15

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 7 (Final) 123009 Pipeline Condtion Assessment Task 4.2.doc



Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

Table 3-1. CCTV Inspection Projects, 2003-2008

Project Year(s)
Al Tahoe PS 2006-2008
Al Tahoe Waterline 2006
Angora 3B 2007
Broken Mains & Lats 2006-2007
Elk's Club 2008
Missing MHs & Lats 2006-2008
Ponderosa PS 2006-2007
Post Hydrotech 2008
Special Projects 2006-2008
Spills 2006-2008

3.1.2 Inspection Summary

Approximately 14 percent of the collection system was inspected in the previous five years. The inspection
footage by pipe diameter is presented in Table 3-2. Pipes inspected multiple times were only counted once.

Table 3-2. CCTV Inspection Summary, 2003-2008

Diameter, inches Length, feet
6 168,296
8 34,999
10 8,289
12 2,544
15 263
18 501
21 7,755
24 7,189
Total 229,836
Total Collection System (from GIS) 1,658,474
Percent Inspected, 2003-2008 13.9%

BROWN anpo CALDWELL
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

3.2 Smoke Testing

In 2007 and 2008, the District conducted smoke testing in the Sierra Tract, including areas that were subject
to wildfires in 2007. This testing included pipelines serving approximately 1,500 homes and businesses.
During the tests, District staff did not identify any illegal connections to the collection system such as roof
drains, storm drainage or irrigation water. The only potential source of I/1 that was identified included

12 private lateral cleanouts without caps and several manhole covers with pick holes. There were not signs of
visible pipeline or manhole infiltration. Homeowners with missing cleanout caps were notified to make
repairs.

3.3 Defect Coding

Standard defect codes are generally used to characterize the structural and O&M condition of pipes and
manholes. In 2006, STPUD changed their CCTV inspection defect coding to the Pipeline Assessment and
Certification Program (PACP®) developed by NASSCO. For consistency in the evaluation of sewer pipe
condition in this TM, CCTV inspection data prior to PACP® implementation was converted to PACP® defect
codes. The defect code conversion and associated Structural Grade or O&M Grade are shown in Table 3-3.

PACP® condition grades generally identify the potential for failure or further deterioration in pipes, and can
be described as follows:

1= Excellent condition, only minor defects, failure unlikely

2 = Good condition, defects have not begun to deteriorate, failure unlikely in 20 years
3 = Fair condition, moderate defects, failure possible in 10 to 20 years

4 = Poor condition, severe defects, failure likely in 5 to 10 years

5= Immediate attention required

Table 3-3. Defect Codes and Condition Grades

CCTV Inspection Log Description(s) PACP
Defect Code | Structural Grade | O&M Grade

Crack (C) C 2 -
Crack Circumferential (CC) cC 1 -
Crack Longitudinal (CL) CL 2 -
Crack Multiple CM 3 -
Crack Open (FC) FC 2 -
Joint Offset Moderate (JOM) JOM 1 -
Joint Offset Severe JOL 2 -
Joint Separated JSM 1 -
Lining Failure LF 3 -
Pipe Broken (BVV) BW 5 -
Pipe Collapsed/Shifted XP 5 -
Pipe Deteriorated - Surface Spalling Chemical (SSSC, SV) SSSC 2 -
Pipe Hole In (HSV, HWV) HSV 5 -
Debris/Deposits Settled Other (DS) DSz -

Deposits Attached Other (DAZ) DAZ -

BROWN anpo CALDWELL
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

Table 3-3. Defect Codes and Condition Grades

CCTV Inspection Log Description(s) PACP
Defect Code | Structural Grade | O&M Grade
Grease Heavy DAGS - 4
Grease Light (DAGS) DAGS - 2
Grease Medium DAGS - 3
Joint Gasket Exposed (ISSR) ISSR - 2
Joint Infiltration Heavy IR - 4
Joint Infiltration Light (Weeper) (IW) W - 2
Joint Infiltration Medium ID - 3
Obstacle in Joint (OBJ) 0OBJ - 2
Roots at Defect Heavy RB - 4
Roots at Defect Light RF - 1
Roots at Defect Medium RM - 3
Roots in Barrel Medium (RBB) RMB - 4
Roots in Connection Heavy RBC - 4
Roots in Connection Light RFC - 1
Roots in Connection Medium (RMC) RMC - 3
Roots in Joint Heavy (RBJ) RB - 4
Roots in Joint Light (RFJ) RF - 1
Roots in Joint Medium (RMJ) RM - 3
Roots in Lateral Heavy (RBL) RBL - 4
Roots in Lateral Light RFL - 1
Roots in Lateral Medium (RML) RML - 3
Sag (MWLS) MWLS - 3
Camera Submerged (MCU) MCU - 4
Vermin \Y - 1
Camera Blocked / Abandoned Survey MSA - -
Cannot Load Camera MSA - -
Pipe Material Change (MMC) MMC - -
Point Repair (RPL, RPP) RPL/RPP - -
Reduction MSC - -

BROWN anpo CALDWELL
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

4. ADDITIONAL INSPECTIONS

Additional inspections were performed to obtain detailed condition information to fill gaps in the existing
inspection data. Existing inspection data were reviewed to identify additional manholes and pipelines for
inspection. The selection of manholes and pipelines and an inspection summary are provided below.

Additional inspections performed during the project were confined to inspections of manholes, pump station
wet wells and connecting pipelines. Additional CCTV inspections and other forms of condition assessment
tield investigations were not performed. Discussion of the pump station wet well condition is provided in
TM No. 3 — Pump Station Condition Assessment.

4.1 Manhole Inspections

Twelve manholes were identified for inspection as part of this project. They are illustrated in Figure 3-1
alongside the CCTV inspection information. Manholes were selected for inspection based on a criticality
assessment which identified manholes with a high likelihood to experience corrosion failure. These manholes
were all immediately upstream or downstream of a pump station or force main with a high potential for
hydrogen sulfide generation and sulfide related corrosion. An inspection summary for these manholes is
shown in Table 4-1.

Table 4-1. 2008 Manhole Inspections

el R e
TK1 Entry Coated U/S Tahoe Keys PS
SM56 Surface - D/S Venice FM
TK74 Entry Coated D/S San Moritz FM
AT15 Surface Lined D/S Tahoe Keys FM
AT14 Surface Lined D/S Tahoe Keys FM
AT7 Surface Lined D/S Tahoe Keys and Ponderosa FM
AT28 Surface Lined D/S Ponderosa FM
PD94 Surface - D/S Beecher FM
AT48 Surface Coated D/S Bellevue FM
TK725 Surface - D/S Gardner Mtn FM
FL75 Surface - D/EES-3FM
TR2 Surface - U/S Trout Creek PS

4.2 Force Main Inspections

In the act of completing the selected manhole inspections, BC inspected one force main discharge that was
visible from the manhole. This inspection was completed on the San Moritz force main at manhole TK74.

BROWN anpo CALDWELL
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

5. PIPELINE OPERATIONS AND MAINTENANCE

The District performs maintenance on the collection system to minimize the occurrence of SSOs, meet State
WDR permit requirements and to protect and preserve system integrity.

Pipeline O&M data and practices were provided by District at the pipeline criticality workshop conducted at
the outset of the project. Information provided by the District was generally from the time period
between 2005 and 2008.

5.1 Sanitary Sewer Overflows (SSOs)

The District provided SSO data for the collection system for a four year period. The initial data provided was
in the form of an internal report that specified the location, cause and volume of the SSO. Information

from 2007 and 2008 came from the State Water Resources Control Board SSO reporting database. The
number and cause of the Districts overflows during from 2005-2008 is presented in Table 5-1. The location
of each identified SSO is presented on Figure 5-1.

Reported SSO averages for a sample of agencies located throughout the United States range from 2 to 6 dry
weather SSOs per 100 miles of sewer per year. This information comes from published data by the Water
Environment Research Foundation (WERF), American Society of Civil Engineers (ASCE), and the
Environmental Protection Agency (EPA) Region 9.

Reported SSOs for the District for 2005 to 2008 ranged from 2.9 to 3.8 per 100 miles, falling within the
middle of the range of national averages. Primary causes for the SSOs included grease (30 percent), rags
(20 percent), roots (14 percent), debris (7 percent), unknown cause (23 percent), pipe damage (2 percent) and
vandalism (5 percent). Each of the recorded SSOs during this time period occurred during dry weather.

Seventy percent of the SSOs occurred in 6-inch diameter pipe. Seventy-nine percent of the SSOs occurred in
Asbestos Cement Pipe (ACP). Sixty-seven percent of the SSOs occurred in areas that were cleaned as recent

as 2005 or 2006.
Table 5-1. Annual SSO Data

Cause 2005 | 2006 | 2007 | 2008 | Total
Grease 45 5.5 15 | 133 | 12.83
Rags 45 25 15 | 0 8.5
Roots 15 1 2 1.33 5.83
Debris 1.5 0 0 1.33 2.83
Unknown 0 2 2 6 10
Pipe damage 0 0 1 0 1
Vandalism 0 1 1 0 2
Total 12 12 9 10 43
SSOs per 100 miles 38 3.8 29 | 3.2 34

SSO0s with multiple causes are reported as fractions of a single SSO.
Debris includes sand and grit, debris and trash.
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

5.2 Sewer Pipeline Cleaning

The District performs system-wide sewer cleaning of approximately 80 percent of the gravity sewer system on
a 3-year cycle. Approximately 20 percent of the system is located in areas where they cannot maneuver
cleaning equipment. These areas are visually inspected. For the last four years the District has averaged
approximately 300 miles of cleaning per year. This total includes cleaning some lines multiple times.
Generally, flat areas within City limits are cleaned during the winter, and mountainous and flat County areas
are cleaned during the summer. STPUD operates three cleaning units: two Hydros (year-round) and one
Hydro-Vac (except during cold weather).

Pipes that were cleaned more than one time per year are illustrated on Figure 5-2. According to data
from 2005-20006, approximately 214 pipe segments (approximately 56,000 If) are cleaned at least four times
per year. Forty-seven pipes were cleaned as many as 10 times per year and three pipes up to 15 times.

District staff report that their Fats-Oils-Grease (FOG) program has greatly reduced the occurrence of grease
in their system, thereby reducing the required amount of sewer cleaning. Most root problems are isolated to
the service connections.

5.3 Inspections

The District’s new program for CCTV inspection is to conduct a comprehensive inspection of each gravity
pipe in the system over a specified period of time. Pipes are inspected by basin and operators generally follow
the District’s cleaning crews. CCTV crews operate five days per week and televise approximately 12,000 If per
month. At this rate, the District will complete inspection of the gravity system in approximately 12 years.

The District does not have a formal ongoing manhole or force main inspection program; however, manhole
integrity is monitored during daily cleaning and CCTV inspection activities. Defects are repaired as they are
identified in the field. Force main integrity is currently checked by monitoring pump station performance.
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Technical Memorandum No. 7

Pipeline Condition Assessment (Task 4.2)

5.4 Spot Repairs

The District makes or contracts out spot repairs for defects identified during CCTV inspections. Areas for
these repairs are identified by the District during CCTV inspections. Spot repair locations are summarized in
Table 5-3 and illustrated on Figure 5-3. Ninety-five percent of the spot repairs were performed on 6-inch

diameter pipe.

Table 5-3. Spot Repair Summary

Project Pipe Name Pipe Type Dia(?:]t)eter Le(';gth Dis(tfat;1 ce Defect Year Notes
Pre Sierra AT201-AT200 ACP 6 2 86.4 Hole 2007
AL Tahoe P/S AT282-AT281 ACP 6 2 250.3 Crack 2007 Fixed in 2008
Post Stateline BJ254-BJ253 ACP 6 2 270.9 Roots 2007
Post Stateline BJ255-BJ254 ACP 6 4 914 Deterioration | 2007 Fixed in 2008
Spills BJ319-BJ276 ACP 6 2 39.3 Roots/Lateral | 2007
Special Projects BJ367-BJ366 ACP 6 2 715 Deterioration | 2007
Post Stateline BJ414-BJ413 ACP 6 2 744 Roots 2007
Special Projects BV124-BV105 ACP 6 2 21.1 Hole 2007
Ponderosa P/S PD51-PD49 ACP 6 2 11.8 Crack 2007 Fixed in 2008
Ponderosa P/S PD57-PD56 ACP 6 2 631 Hole 2007 Pending
Ponderosa P/S PD59-PD58 ACP 6 2 481 Hole 2007 | Was PD58-PD59
Ponderosa P/S PD61-PD60 ACP 6 2 332.7 Crack 2007
Ponderosa P/S PD70-PD64 ACP 6 2 49 Deterioration | 2007
Ponderosa P/S PD70-PD64 ACP 6 2 122.3 Fracture 2007
Ponderosa P/S PD70-PD64 ACP 6 2 189.2 Crack 2007
Ponderosa P/S PD71-PD64 ACP 6 2 85.3 Crack 2007
Ponderosa P/S PD80-PD71 ACP 6 2 315.8 Crack 2007
Ponderosa P/S PD92-PD86 ACP 6 2 98.6 Crack 2007
Ponderosa P/S PD94-PD86 ACP 6 2 102.9 Hole 2007
Ponderosa P/S PD95-PD94 ACP 6 2 357 Crack 2007
Ponderosa P/S PD96-PD92 ACP 6 2 5 Crack 2007
Ponderosa P/S PD99-PD94 ACP 6 2 145.1 Crack 2007
Glorena TK715-TK622 ACP 6 4 189.1 Deterioration | 2007 Pending
Glorena TK781-TK780 ACP 6 2 3824 Roots 2007
Spills TL117-TL116 VCP 6 2 143.4 Roots/Joint 2007
Spills TR141-TR89 VCP 6 2 127.5 Crack 2007
Missing MHs and Lats TR347-TR236 ACP 6 2 80.3 Crack 2007 Fixed in 2008
Missing MHs and Lats TR541-TR540 ACP 6 2 418 Crack 2007
Missing MHs and Lats TR541-TR540 ACP 6 2 256.6 Crack 2007
Missing MHs and Lats TR604-TR424 ACP 6 2 15.3 Crack 2007 Fixed in 2008
Missing MHs and Lats TR604-TR424 ACP 6 2 180.5 Roots 2007 Fixed in 2008
Missing MHs and Lats TR604-TR424 ACP 6 3 459.4 Roots 2007
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Table 5-3. Spot Repair Summary

Project Pipe Name Pipe Type Dia(?:]t)eter Le(';gth Dis(tfat;1 ce Defect Year Notes
Special Projects UT1163-UT1162 ACP 6 2 354 Crack 2007 Fixed in 2008
Angora 3A UT1548-UT1331 VCP 6 4 191 Crack 2007 Pending
Spills UT1606-UT1391 VCP 6 2 2314 Roots/Lateral | 2007
Special Projects UT1752-UT1751 ACP 6 2 165.1 Lateral 2007
Angora 3A UT456-UT455 VCP 6 4 273.3 Crack 2007 Fixed in 2008
Angora 3A UT675-UT674 VCP 6 2 77 Joint 181 2007 Fixed in 2008
Al Tahoe P/S AT113-AT112 ACP 6 2 69.4 Deterioration | 2008
Al Tahoe P/S AT157-AT156 ACP 6 2 131 Crack 2008
Al Tahoe P/S AT167-AT166 ACP 6 2 55.5 I&| Deposits | 2008
Al Tahoe P/S AT208-AT207 ACP 6 2 58.2 Crack 2008
Al Tahoe P/S AT282-AT281 ACP 6 2 250.3 Crack 2008 From 2007
Al Tahoe P/S AT82-AT81 ACP 8 2 35.4 Roots 2008
Al Tahoe P/S AT99-AT98 ACP 12 2 2.8 Crack 2008
Post Stateline BJ255-BJ254 ACP 6 4 914 Deterioration | 2008 From 2007
Special Projects BJ476-BJ437 ACP 6 2 1221 Crack 2008
Spills JN454-JN453 ACP 6 2 83.4 Roots/Lat 2008
Special Projects JN530-JN529 ACP 6 2 127.3 Hole/Roots 2008
Ponderosa P/S PD51-PD49 ACP 6 2 11.8 Crack 2008 From 2007
Missing MH & Lats BJ347-BJ292 ACP 6 2 19.5 Roots/Lat 2008
Spills SR27-SR23 ACP 8 3 169.3 Roots/Lat 2008
Spills TL132-TL131 VCP 6 3 1 Roots/Joint 2008
Spills TL132-TL131 VCP 6 3 165 Broken Pipe | 2008
Missing MH & Lats TR347-TR236 ACP 6 2 80.3 Cir Crack 2008 From 2007
Spills TR372-TR284 VCP 6 2 42 Roots/Lat 2008
Spills TR373-TR372 VCP 6 2 93.1 Roots/Lat 2008
Missing MH & Lats TR604-TR424 ACP 6 2 180.5 Crack 2008 From 2007
Missing MH & Lats TR604-TR424 ACP 6 2 459.4 Roots 2008 From 2007
Special Projects UT1163-UT1162 ACP 6 2 354 Crack 2008 From 2007
Special Projects UT1603-UT1383 VCP 6 4 8 Roots 2008
Special Projects UT1604-UT1603 VCP 6 4 336.9 Roots 2008
Angora 3A UT456-UT455 VCP 6 4 273.3 Crack 2008 From 2007
Angora 3A uT675-UT674 VCP 6 2 77 Joint |&I 2008 From 2007
Add-On uT808-UT589 VCP 6 2 n/a Roots/Lateral | 2008
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

5.5 Force Mains and Appurtenances

The District does not have a formal ongoing maintenance program for its force mains or force main ARVs.
However, pump station operations are monitored frequently and any significant changes in force main
operation would likely be recognized during these inspections. District staff commented that most ARVs
have been closed and are not operating as designed. This operating procedure puts the force mains at risk for
failure where air pockets can form and corrosion can occur. ARVs that remain open and are not inspected
and backflushed have a risk of plugging and consequent SSO. Spills could go undetected for long periods due
to this operating procedure.

6. PIPELINE AND MANHOLE CONDITION ASSESSMENT

This section presents the results of the pipe and manhole condition assessment based on the inspection data
reviewed for this project. The PACP® condition grading system was applied to develop two condition ratings
for inspected pipes: Structural and Operation and Maintenance (O&M). For manholes, the results of the field
investigations were evaluated and condition assessment ratings were developed for each inspected manhole.

6.1 Gravity Pipeline Defects

Structural and O&M gravity pipeline defects were identified during the condition assessment. Table 6-1
contains a summary of the frequency of occurrence of all reported defects from CCTV inspection logs.

Approximately 63 percent of the inspected pipe reaches were free of all defects. 90 percent of pipes were free
of structural defects and 68 percent were free of maintenance defects. A general overview of pipe conditions
is presented in Table 6-2.

Structural Defects

The most common structural defect was SSSC (Surface Deterioration) in the 21-inch and 24-inch diameter
Asbestos Cement Epoxy-Lined pipe (ACE). Individual reaches had up to 20 occurrences of this defect. Other
structural defects include joint offsets and lining failures; pipes with a hole; or pipes that are broken, cracked
or collapsed. Typically, cracks and joint defects occurred at a similar rate in ACP and VCP. Also, 6-inch pipe
was worse than 8-inch pipe in all structural ratings.

A total of 15 pipe reaches had at least one severe (PACP® grade 5) structural defect. These pipes are
presented in Table 6-3 and illustrated on Figure 6-1. Only one collapsed pipe in Upper Truckee (on Washoan
Blvd between Pioneer Trail and Nottaway Drive) was found during all the CCTV inspections. Four pipes
with severe defects noted during earlier CCTV inspections had been repaired in later inspections and are
designated as such on Figure 6-1. Those repairs are noted in Table 6-3.

O&M Defects

The most common O&M defects were roots, sags, infiltration, and grease. A number of pipes had been
cleaned prior to CCTV inspection, which likely reduced the frequency and severity of grease and debris
deposits observed. Roots and infiltration are illustrated on Figure 6-2, and grease is illustrated on Figure 6-3.
Warthog cleaning is included with the roots and grease observations because it is typically used for reaches
with high levels of fine roots and grease. BC observed the following trends during the assessment:

= /I defects were three times worse in VCP than ACP.

"= Roots were seven times worse in VCP than ACP.
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

= Roots were three times worse in 6-inch than all other diameters except the 21/24-inch Upper Truckee
sewer.

= Root and grease occurrences were much less frequent (three to six times) in lines that had been cleaned at
least once.

Table 6-1. CCTV Inspection Results - Defect Occurrences

Number Occurrences By Pipe Material
CCTV Inspection Log Description(s) PACP Code ACP ACE PVC RCP VCP TOTAL
Number of Reaches Inspected - 667 41 13 1 201 923
Linear Feet Inspected - 165,691 14,944 1,596 257 47,588 230,076
Percent of Total Inspected 72% 7% <1% <1% 21%
STRUCTURAL
Crack (C) C 1 1 2
Crack Circumferential (CC) cC 1 4 1 16
Crack Longitudinal (CL) CL 4 3 13
Crack Multiple CM 1 1 4
Crack Open (FC) FC 5 5
Joint Offset Moderate (JOM) JOM 20 5 7 32
Joint Offset Severe JOL 2 2
Joint Separated JSM 1 1
Pipe Broken (BVV) BWV 2 3 5
Pipe Collapsed/Shifted XP 1 1
l(DSI,%% gfetse\r/i;xated - Surface Spalling Chemical SSSC 21 207 1 229
Pipe Hole In (HSV, HVV) HSV 8 1 1 10
Lining Failure LF 23 23
Point Repair (RPL, RPP) RPL/RPP 40 1 8 49
0&Mm
Debris/Deposits Settled Other (DS) DSz 17 7 24
Deposits Attached Other (DAZ) DAZ 4 8 1 13
Grease Heavy DAGS 4 1 5
Grease Light (DAGS) DAGS 52 83 1 3 139
Grease Medium DAGS 6 6
Joint Gasket Exposed (ISSR) ISSR 10 10
Joint Infiltration Heavy IR 2 2 1 5
Joint Infiltration Light (Weeper) (IW) W 2 4 6
Joint Infiltration Medium ID 6 3 12
Obstacle in Joint (OBJ) 0oBJ 7 1 8
Roots at Defect Heavy RB 0
Roots at Defect Light RF 2 1 3
Roots at Defect Medium RM 1 1
Roots in Barrel Medium (RBB) RMB 3 1 4
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Table 6-1. CCTV Inspection Results - Defect Occurrences

Number Occurrences By Pipe Material
CCTV Inspection Log Description(s) PACP Code ACP ACE PVC RCP VCP TOTAL

Roots in Connection Heavy RBC 7 7
Roots in Connection Light RFC 1 1
Roots in Connection Medium (RMC) RMC 2 4 6
Roots in Joint Heavy (RBJ) RB 2 3 5
Roots in Joint Light (RFJ) RF 22 199 120 341
Roots in Joint Medium (RMJ) RM 8 38 46
Roots in Lateral Heavy (RBL) RBL 30 18 48
Roots in Lateral Light RFL 10 12 22
Roots in Lateral Medium (RML) RML 14 14 28
Vermin \Y 2 2
MISCELLANEOUS

Camera Blocked / Abandoned Survey MSA 19 1 5 25
Cannot Load Camera MSA 19 8 27
Pipe Material Change (MMC) MMC 53 1 5 4 63
Camera Submerged (MCU) MCU 24 1 8 33
Reduction MSC 1 1
Sag (MWLS) MWLS 89 1 32 122

Table 6-2. General Overview of Pipe Conditions

# Pipes Pipe Condition
923 Total reaches inspected
27 Could not load cameralinspect
802 Free of structural defects
607 Free of maintenance defects
565 Free of all defects
Hole in Pipe Pipe Broken Collapsed
JN206-JN205 BJ393-BJ392 UT534-UT533
PD57-PD56 PD16-PD15
SR27-SR23 TR949-TR897
TR455-TR454 TY72-TYT1
TY49-TYM
UT191-UT105
UT48-UT47
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6.2 Gravity Pipeline Condition Ratings

BC utilized the PACP® Condition Grading System to assign a condition and O&M rating and index to each
inspected pipeline segment. According to NASSCO PACP® documentation, this grading system provides the
ability to “quantitatively measure the difference in pipe condition between one inspection and subsequent
inspections, and to prioritize among different pipe segments.” This system provides a rating that considers
the total number of defects in the pipe while also considering the most severe defects. The pipeline rating
index is calculated using the following procedure:

1. Calculate the Segment Grade Scores for Structural and O&M by multiplying the number of defect
occurrences by the respective grade (1 through 5).

2. Calculate the Pipe Rating by adding the Segment Grade Scores for all five grades.

3. Calculate the Pipe Ratings Index by dividing the Pipe Rating by the number of defects. If the pipe has
no defects, the Pipe Ratings Index is zero.

BC calculated the Pipe Ratings Index (PRI) for each inspected pipe segment for Structural and O&M
condition. These ratings are illustrated on Figures 6-4 (Structural PRI) and 6-5 (O&M PRI).
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

6.3 Manhole Condition Ratings

Manbhole condition ratings were calculated for the corrosion and structural (non-corrosion) condition of the
walls, bench, chimney, and the liner condition, where applicable. The assigned condition grades for observed
defects in manholes are based on the condition grades in the PACP® Condition Grading System (see
Section 3.3) developed for rating pipes. Table 6-5 summarizes the condition assessment of the manholes
inspected in 2008. Structural condition grades were assigned for corrosion and structural (non-corrosion)
defects; a condition descriptor number was listed for Frame/Cover; and O&M condition grades were
assigned for roots (no sediment, minor infiltration, and no grease or vermin were observed).

Table 6-5. 2008 Manhole Condition Assessment

Manhole Condition
o&M
Structural Grade? Grade
Manhole | Inspection | Lined or Structural Frame/
Number | Type Coated Location Corrosion | (Non-Corrosion) | Roots? | Cover! Overall Description Rating
TK1 | Enty | Coated | UIS Tahoe Keys PS 4 1 1 1 |Holes and corrosion behind |,
failed coating
SM56 Surface D/S Venice FM 0 1 1 1 No corrosion 1
TK74 Entry Coated | DIS San Moritz FM 4 1 1 1 |Hollows behind coating 4
AT15 Surface Lined | D/S Tahoe Keys FM 0 1 1 1 |CIPP lining wrinkled 1
AT14 Surface Lined | D/S Tahoe Keys FM 0 1 1 1 |Complete PVC lining 1
D/S
AT7 Surface Lined Ponderosa/Tahoe 0 1 1 1 |Concrete Mortar lining 1
Keys FM
AT28 Surface Lined D/S Ponderosa FM 0 1 1 1 No defects 1
PD94 | Surface DIS Beecher FM 0 4 1 1 |Chimney hole and potentially| ,
broken grade ring
AT48 | Surface | Coated | DIS Bellevue FM 0 1 2 1 |Alotofturbulence during FM|
discharge
White deposits
TK725 | Surface D/S Gardner Mtn FM 1 1 1 2 |walls/chimney, replaced 1
cover
Deposits and muddy
FL75 Surface D/IEES-3FM 3 1 1 5 |appearance; %" bench 3
penetration
TR2 Surface U/S Trout Creek PS 0 1 2 1 No defects 1

1 Note: These numbers are descriptive and not a rating system. 1= Sound: None or Rust or Pitted (Seals and Seats Properly); 2 = Cracked; 3 = Broken;
5= Corroded or Pitted (Won't Seal or Seat Properly)

2 0= None; 1= Roughness or Deposits (Corrosion); 2= Spalling (Corrosion); 3 = Exposed Aggregate (Corrosion), Lining Failure; 4 = Hole, Aggregate Missing
(Corrosion), Void, Multiple Fractures; 5 = Rebar Visible or Corroded, More Than Ripples (Corrosion)

3 1= None; 2= Fine/Hair Thickness

6.4 Force Mains

The force main discharge pipe at manhole TK74 that was inspected during the manhole inspections was

observed to also be in good condition. District staff commented that a 20-foot segment of the 12-inch
diameter Bijou/Johnson/Ski Run force main was replaced in 2005. The pipe was in extremely good
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condition. In 2007, the District reported a force main spill at Fallen Leaf Lake due to a hole in the PVC pipe.
No additional inspection information was available for review.

7. PIPELINE CRITICALITY ASSESSMENT

A risk assessment was performed to identify critical pipeline assets so that the District can prioritize future
repair projects and inspection/maintenance activities. The assessment is based on the asset management
principles of consequence of failure and likelihood of failure. A failure was assumed to result in a Sanitary
Sewer Overflow (SSO) which causes untreated wastewater to overflow from the collection system. These
concepts were previously discussed in detail in TM No. 2 - Risk Assessment Procedures.

7.1 Consequence of Failure

Potential risk costs associated with the failure of an asset with a high consequence of failure include:

® Repair costs

= Social costs (traffic, etc.)

® Image repair costs (Tahoe’s pristine environment)

® Legal costs (lost business, claims of damaged homes and other property)

= Fines and penalties (RWQCB, third party lawsuits)

Some of these costs (social, image, legal) are often difficult to predict and it is often helpful to think of them
in terms of qualitative groups rather than quantitative costs. At the Risk Assessment Workshop in June 2007,

District staff and BC qualitatively grouped areas of the system with a high consequence of failure. These
areas, which meet the criteria shown below, are identified on Figure 7-1.

= Stream Environment Zone (SEZ)

® Proximity to lake or water body

® Proximity to water supply source

= Seasonal (limited access in the event of a failure)

® Traffic impact (pipes within 30 feet of the centerline of a State highway, including the Stateline area)

® Pipes with high flows (> 0.5 mgd average daily flow)

The Lahontan manholes are also shown on Figure 7-1 and summarized in Table 7-1. These 32 manholes were
previously identified by the District for the Lahontan Regional Water Quality Control Board. For a period of

time the District was required to monitor these manholes for SSO potential. They are situated in areas that
are considered to have a high consequence of failure.
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Table 7-1. Lahontan Manholes Project Report - Stream Environment Zone Manholes

Number | U/S MH Street Name Nxc\léllgtser Tyspézzof Notes

1 TY38 Allikuk Creek Spring Creek

2 TY42 Spring Creek SEZ X Creek Meadow, Spring Creek

3 TY55 Pomo X Creek Close to Spring Creek bank

4 BB9 Baldwin Beach X Lake On beach in sand (Lake Tahoe)

5 TL108 Dam X Lake 50" from FLL

6 TL134 Cathedral X Lake 200" from FLL

7 TL35 Guard Station Lake Up gradient, may remove from list (only one connection)
8 TL66 Cathedral X Creek/Lake | 100" from FLL, near creek

9 TL62 Last Camp Area Creek 500" from creek, FLL area

10 CR1 Jameson Beach Lake 300' from Lake Tahoe at Camp Richardson PS
11 CR14 Camp Richardson Lake 30' from Lake Tahoe, manhole on beach

12 TL39 Fallen Leaf - Remove from list

13 TL41 Camp 12 Fallen Leaf X Lake Takes all flow from Cathedral & Fallen Leaf Lake System
14 CR5 Jameson Beach Creek Line follows creek

15 UT656 Angora Creek Creek Line follows Angora Creek

16 UT449 Mountain Trout Creek 20' from Angora Creek

17 uTa28 San Bernardino Creek 5-10' from creek

18 uTs20 San Bernardino River 100'-200" from Upper Truckee River

19 UT1232 | Hwy 50 (Bridge) River 400" from Upper Truckee River

20 UT253 Sawmill Golf Course River Upstream inverted siphon crossing Upper Truckee River
21 UT2188 | Grass Lake River Near bank of Upper Truckee River

22 UT164 Elks Club River 50" from Upper Truckee River

23 BV39 Lilly Creek Meadow

24 TK281 Michael Meadow Meadow

25 TK365 Lake Tahoe (Motel 6) Meadow Meadow

26 TK282 Sky Meadows X Meadow Meadow

27 PD53 Ponderosa River On bank of Upper Truckee River

28 UTr4 Onnontioga X River Near Upper Truckee River

29 AT18 Lake Tahoe (Meeks) Meadow Meadow

30 TR217 Golden Bear Creek Trout Creek

31 BJ57 Lakeshore Lake 200' from Lake Tahoe, takes all Stateline flows
32 JN381 Regina Lake Below Heavenly problem area - roots

7.2 Likelihood of Failure

The second key component to the risk assessment is determining the likelihood (probability) of failure.
Failure probabilities related to condition can be determined based on structural condition, operational
information, and maintenance data. As discussed in TM No. 2, there are a number of pipeline and manhole
failure mechanisms that can identify them as having a high likelihood of failure. Some of these characteristics
are shown in Table 7-2.
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Table 7-2. Pipeline and Manhole Failure Mechanisms

Gravity Pipes Gravity Manholes Force Mains
« Corrosion « Corrosion « Corrosion at air pockets
* Cracks (structural failure) » Washout due to stream scour | « Washout due to stream scour
« Root blockage action action
« Root blockage from service | ° Infiltration/Inflow * Leaking ARV/AVV
lateral « Blockage due to low velocities
« Grease blockage « Failure due to surge pressures

« Washout due to stream scour associated with high velocities
action

« Under-capacity

« Construction activities

« Infiltration/Inflow

Through the review of condition assessment and maintenance information (and engineering experience with
other collection systems) we have identified pipeline and manhole assets with a higher than normal
probability of failure. These assets meet the following criteria:

= Pipes that currently require high maintenance (cleaning, root cutting, grease clearing four or more times
per year)
= 6-inch diameter pipes (70 percent of SSOs and 95 percent of the spot repairs occurred in 6-inch pipes)

= Force mains with ARV/AVV mechanisms (at risk for SSO or pipe failure because ARV/AVVs are not
being maintained)

= Stream crossings (at risk for washout during a flood)

® Pipes and manholes downstream of force main discharges (at risk for failure due to corrosion)

Pipes meeting these criteria are shown on Figure 7-2. Other key structural failure mechanisms were not
included in the criteria because we were not able to distinguish any significant failure trends through review of

the condition assessment data. Stream crossing were identified using the District’s GIS stream layer and
confirmed with aerial photography.

7.3 Critical Pipes and Manholes

The District’s most critical pipeline assets are shown in the areas of union with the high consequence and
high likelihood of failure assets. These are areas where the District should focus their maintenance and
rehabilitation activities. These assets are illustrated on Figure 7-3 and listed in Attachment C.

BROWN anpo CALDWELL

50

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Report\Final Report\TM 7 (Final) 123009 Pipeline Condtion Assessment Task 4.2.doc



Jofepy ——
AMH
sSavod

aulaloys/lemisrepy

UIRN 8240 «wvn-

sadld 12410 |IV
3|oyue uejuoye] @
sa|oyue [ednd

AioBared ysiyg Auy  --...

pbw G0 < AMAY ——
ureiy AIARIO —— 3U0Z JUSWUOIIAUT WEedl]S e

Alddns Jarep) e
Baly [eUOSEaS
Anwixoid AMH e

sure Alinelo

Sulep 82104 @ainjre4 Jo aoduanbasuo)d ybiH

C\ERQEN

ainjre4 Jo aduanbasuo) ybiH yim sadid
T-, @inbi4

NV1d d31SVIN
12141S1d ALIMILN 211M9dNd J0HVL HLNOS

TTAMATVY D

ANV NMOY 4

1894 UI 9]e2s

—

002's

0  009Z 002G







pPa|[eISU| SALY ssss=
Sule| 82104

auljaioys/Aemisrepy (youi-g Aj@xI) “weig umouxun

Jofepy ——

AMH —

Savod

UlB| 8240  «----
ure\ Aunelio

sadld 12410 |IV

your-g => Jepwelq ——
SN4J0 SA ‘W 000'T =
BUIX YB8ID/WEBNS e

Jea\ Jad Xy =< paues|) ——

sure| Alinelo

ain|res Jo pooy1jaxi 1oybiy

G \ERQEN

alnjred jo pooyi@y17 18ybiH yum sadid
2-, 9inbi4

NV1d 491SVIN
12141S1d ALIMILN 211M9dNd J0HVL HLNOS

TTAMATYVD
ANV NMOY 4

1894 UI 9Jeds

00S'Cc 000°G







auljaloys/Aemiarepy
Jofepy ——

AMH

Savod

urep\ 82104

ure\ Aunelio
sadld 12410 |IV

p3ajeisu] SAdY
Sure 92104

pooy a1 YBIH AUY e

sure|y Alinelo

sadid [eanuo

G \EQEN

(@1njre4 10 @duanbasuo) pue pooylexi1 ybiH)
sadid [eonud
€-/ 9inbi
NV1d d31SVIN
10141SI1d ALITTILN 21I7dNd d0OHVL HLNOS

TTAMATVY D
ANV NMOY 4

1894 UI 9]e2s

T —

000'S

0  00SZ 000G

—
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8. CONCLUSIONS AND RECOMMENDATIONS

Based on the information reviewed for this condition and maintenance assessment, we can make the
following conclusions and recommendations.

8.1 Conclusions

The STPUD wastewater collection system pipes and manholes are generally well maintained, though there is
room for improvement in specific areas. The District experiences a moderate number of dry weather SSOs,
roughly falling within the range of averages seen by other agencies around the country. Most of these SSOs
occur in 6-inch diameter pipes, which are often difficult to maintain. The District has not experienced any
recent wet weather SSOs.

The District has a high frequency of cleaning activities. Most sewer agencies do not clean the majority of their
systems every three years. However, much of this cleaning is necessary due to the 6-inch diameter pipes in
their system that experience root intrusion and structural problems at a higher rate than other parts of the
system. This cleaning program has allowed the District to maintain low levels of dry weather SSOs.

Much of the Districts pipeline infrastructure is approaching 50 years of age, yet it remains in relatively good
condition. The District’s ongoing CCTV inspection program identifies pipeline defects and they are repaired
quickly. The District is improving their inspection frequency and procedures for pipes and manholes. They
are on track to inspect the system approximately once every 12 years. They recently implemented the
NASSCO standardized system for rating pipe and manhole defects. CCTV inspections are currently not
prioritized.

One area of weakness is the District’s pipeline maintenance and inspection program for force mains. ARVs
on a number of force mains are not being maintained as designed. This puts the District at risk for a force
main failure due to corrosion or an ARV spill. This part of the District’s program currently is at the highest
risk for SSOs.

8.2 Recommendations

The following general recommendations will help the District meet its specified level of service for operating
and maintaining the pipeline system. Specific capital improvement projects to address system deficiencies will
be developed in the Capital Improvement Plan TM.

8.2.1 General

® Document causes for all identified SSOs. This will help the District focus and direct their O&M program.

8.2.2 Improvement Projects

= Confirm that the pipes with severe defects have been repaired. If not, they should be re-inspected or
added to the capital improvement program.

= Prioritize future capital improvement projects from CCTV inspection based on asset criticality.
= Implement repairs that reduce the need for intense or ovetly-frequent pipeline maintenance.

= Allocate adequate budget to address the likely increase in pipeline repairs that will be identified with the
new CCTYV inspection program.
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Technical Memorandum No. 7 Pipeline Condition Assessment (Task 4.2)

8.2.3 Inspections

Reprioritize the pipeline CCTV inspection program based on asset criticality. The District’s most critical
assets should be inspected more frequently than the rest of the system.

Document manhole inspections using the NASSCO standards during pipe cleaning and CCTV inspection
activities.

Monitor corrosion at manholes downstream of force main discharges. Inspect manholes previously not
inspected that meet this criterion.

Develop a plan to evaluate new CCTV data (in-house, consultant, etc).

Develop a program to inspect the force main system. The EPA recommendation! for sewer force mains
O&M includes an annual inspection and evaluation consisting of:

— Route inspections
— Assess integrity of force main surface and pipeline connections
— Assess valving arrangement and leakage

— If there is an excessive increase in pump head, assess if headloss increase is due to grease build-up
and if pipeline pigging is required.

8.2.4 Maintenance

Utilize the new CMMS to develop a criticality-based maintenance program. The District’s most critical
assets should be maintained at a higher level than less critical assets.

Inspect and backflush ARVs monthly. This frequency can be adjusted based on each force main’s
individual requirements.

! United States Environmental Protection Agency. 2000. EPA 832-F-00-071 — Wastewater Technology Fact Sheet:
Sewers, Force Main.
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Technical Memorandum No. 7

ATTACHMENT A — SAMPLE CCTV INSPECTION REPORT
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CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805

Phone: 407-849-0190
Fax: 407-425-1569

SITE DATA
Maindine 1D: City: Address:
UT155-UT91 SLT EASEMENT
Upstream node: Downstream node: Pipe type: Pipe shape: Pipe height: Pipe width:
UT155  ACG e 2

L uT91

INSPECTION DATA

Surveyed footage:

Scheduled Date:

8/6/2008 1:04:59 PM

Start date/time:

. 8/6/2008 1:09:37 PM

End dateftime:

;;8/6/2008 2:34:22 PM

Status: Operator:

Work order No.:

473.1 - Stopped ~ Jason Chatham - 332189
Reason: Weather: Condition:
o 1 - SAT1
Comments
OBSERVATIONS

Observations By Inspections

Monday, September 15, 2008 5:10 PM

0.0 No START WITH FLOW
0.0 No AMH
0.0 No MWL
0.0 No 4731 3 5 DAGS
0.0 No 473.1 7 9 DAGS
458 No 7.2 12 12 sz
496 No 34 7 10 SAM
572  No 12 2 RFJ
s N7 3 s
848 No 4 5 sz
862 No 5 sz
1076 No 12 3 RE)

Page 1 of




CUES, Inc.

3600 Rip Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

OBSERVATIONS

107.6  No 11 12 RFJ
1738 Mo a5 SAM
738 N 12 =

e — e am

206.4 No 11 12 57
2620 No 10 11 RFJ

327.9  No 7 8 SAM

340.6  No 4 5 SAM

404.4  No 4 5 SAM

4146 No “ 10 11 RFJ

417.2  No 7 g SAM

441.0  No 9 10 RFJ
4731 No 3 TF

473.1  No AMH

473.1 No STOP

Observations By Inspections Monday, September 15, 2008 5:10 PM Page 2 of 2



Technical Memorandum No. 7

ATTACHMENT B — MANHOLE INSPECTION PHOTOS

BROWN anp CALDWELL
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South Tahoe Public Utility District
Manhole Inspection Photo Log
March 11, 2008

Manhole No. TK1 Location: Keys and Venice (U/S Tahoe Keys PS)

Description: Coated Concrete

Description: Holes and corrosion behind failed coating. Coating Failures at Bottom of
MH

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: SM56 Location: Venice (D/S Venice FM)

Description: Force Main Discharge onto Bench

Description: Unlined Concrete — No corrosion

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: TK74 Location: Venice & Lucerne (D/S San Moritz FM)

Description: Mortar Coating Pulling Away From Chimney

Description: Hollow Behind Coating Near FM Discharge

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: AT15 Location: Sussex &Brockway (D/S Tahoe Keys FM)

Description: Wrinkled CIPP Lining w/ Black Slime 3/4” to 3/8” thick

Description: 18” Discharge

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: AT14 Location: Sussex &Macinaw (D/S Tahoe Keys FM)

Description: PVC Lined Concrete

ey e 5

Désdrip;ti'd: Estimated Flow Depth — 6”

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: AT7 Location: HWY 50 & Reno (D/S Tahoe Keys and
Ponderosa FM)

W

Description: Concrete Mortar Lining — Good Condition

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: AT28 Location: Silverdollar & HWY 50 (D/S Ponderosa FM)

Description: 30 Diameter Cover

Description: Lined Concrete — Minor Wrinkles and Black Slime
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Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: PD94 Location: Lodi & Alma (D/S Beecher FM)

Description: Hole in Chimney, Loose MH Frame. Potentially broken grade ring.

R e S

Description: Unlined Concrete

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: AT 48 Location: Easement in Forest Service Wetland (D/S
Bellevue FM)

Description: Light Roots Intrusion, Unlined Concrete

Description: 90 Deg Bend on End of Forcemain, a Lot of Turbulence during Pump
Discharge

P:\132000\132364_STPUD_MP\Deliverables - TMs and Report\Draft\Tech Memo\Task 4 - Condition
Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: TK 725 Location: Gardner & Clement (D/S Gardner Mtn. FM)

Description: Replaced MH Cover

Description: White Deposits on Unlined Concrete
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Assessments\Pipes\Final_Figures and Attachments\Attachment B - Manhole Inspection Photos.doc



Manhole No.: FL75 Location: Gate to Fallen Leaf Lake (D